
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at jhttp : //books . qooqle . com/ 




5?arbarti ColUgr Hibraru 








342 



• 4 yJJ. %*k. 

■Co. 

KEY 



TO 



GREENLEAF'S ALGEBRA. 



DSSIOHBD 



FOR THE USE OF TEACHERS ONLY. 

BT 

BENJAMIN GREENLEAF, A.M. 



BOSTON: 
PUBLISHED BY ROBERT S. DAVIS & CO. 

NEW YORK • D. Applbton <fc Co., and Mason Brothers. 
PHILADELPHIA : t Lippincott, Grambo, 8c Co. 
And sold by the trade generally. 

1859. 



ErU^ To KiTL- »**% . .. 

HarVarc Jif-f. ± :. -^ry 
V ..■:... . . v. i-. 

Fron. ,>.l,m.c oi 
Prof. 'Jhartea j„ Whiter 

Entered according to Act of Congress, in the year 1854, by 

BENJAMIN GREENLEAF, 

In toe Clerk's Office of the District Court of the District of Massachusetts. 



GREENLEAF'S SERIES OP MATHEMATICS. 

1. PRIMARY ARITHMETIC ; Ob, MENTAL ARITHMETIC, upon the Inductive 
Plan •, designed Cor Primary Schools. Improved electrotype edition. 72 pp. 

2. INTELLECTUAL ARITHMETIC ; Or, HIGHER MENTAL ARITHMETIC, upon 
the Inductive Plan } designed for Common Schools and Academies. Improved edition. 

3. COMMON SCHOOL ARITHMETIC ; Ob, INTRODUCTION TO THE NATIONAL 
ARITHMETIC. Improved stereotype edition. 824 pp. 

4. HIGHER ARITHMETIC ; Or, THE NATIONAL ARITHMETIC, being a com- 
plete course of Higher Arithmetic, for advanced scholars in Common Schools and Acade- 
mies. New electrotype edition, with additions and improvements. 444 pp. 

5. PRACTICAL TREATISE ON ALGEBRA, for Academies and High Schools, and 
for advanced Students in Common Schools. Improved stereotype edition. 360 pp. 

6. ELEMENTS OF GEOMETRY, for Academies and High Schools, and for Advanced 
Students in Common Schools. [In preparation, and will soon be published.] 

COMPLETE KEYS TO THE INTRODUCTION, AND NATIONAL ARITHME- 
TIC, AND THE PRACTICAL TREATISE ON ALGEBRA, containing Solutions and 
Explanations, for Teachers only. In 3 volumes. 



O" Two editions of the National Arithmetic, and also of the Common School Arith- 
metic, one containing the answbrs to the examples, and the other without them, are pub- 
lished. Teachers are requested to state in their orders which edition they prefer. 



Stereotyped by 

HOBART * BOBBINS, 

HtfW KB0wd Type and Stereotype Fouudeiy, 



KEY 

TO 

GREENLEAF'S ALGEBRA.' 



PRACTICAL wyampt.ibi 
Article 55. (p. 15.) 
Ex. (11.) 2x36+8x5x4-5=127. 

(12.) 5X36X5-10X6X25+27XO=-600. 
(13.) 7x36+(5-4)X(l-0)=253. 

(14.) ^25x1-^+27x36x0=36^. 

(15.) 3V4+2x6V(2xB+5=I)=54. 
(16.) 6V(36+0)+3x5x4(36-25)=696. 

(17.) 3x36x5 + ^(16-V (2x6x4+-16)-3v0: 
542. 

(18) ^+4_ V5x5+3V4+1 _ 
3x^-4 2xB+4 * 



ADDITION. 



Akt. 59. (p. 17.) 
Ex. (6.) =32*. 
(7.) =35aic. 
(8.) =14y. 



Ex. (9.) =20mn. 
(10.) =16*+14z 



XBY TO GBSBNLBAl's ALGEBRA. 



Abt. 60. (p. 19.) 



Ex. (6.) 
(70 
(8.) 



=— y. 
=0. 



Ex. (9.) =— bpn. 
(10.) =0. 



.Ex. (11.) 

Add 4+ a*z 

to 6— a 2 x 

3+6a 2 ar 

lb-ba*x 

3+ a*z 

6-f7a 2 s 

37+9a 2 s. 



Ex. (12.) 
Add 14ax— 6y 

to 7ax+ y 

box — 7y 
9ax — lly 
Saz+ By 

43as— 20y. 



Ex. (13.) 

Add 3a- 43+ 6c 

to 7a+113— 3c 

Sa+ b— 7c 

a-113-f-15c 

19a— 33+llc. 



Ex. (14.) Add 16^-5^-16 

to 3z 2 +4^— 5 

^+3^-37 

s*- f+ 7 

6^+7^-11 

2s 2 -3J/ 8 -21 



29a 9 +5y 8 — 83. 



Ex. (15.) Add 5a— 3 

to Sb+ 3c 

4a — 5c 

5a — 5b — c 

7a — 6c 

lla+43- 7c 



32a+ 3-16c. 



Abt. 63. 
Ex. (3.) ZxPy+Saxy— 4xtf. 

Ex. (4.) 10aa:+5aa; a +8^+ 
a*-f-3sy+26. 



(p. 20.) m 

Ex. (5.) 
7aa-f-5a 2 +7a#— 169+33*. 

Ex. (6.) a— 1+s+y. 



Ex. (7.) Add3a+J-10 
to c—d—a 
_4c+2a-33-7 
4s 2 +5-18m 



4 a — 23— 12— 3c— «?+4z 2 — 18m. 



Ex. (8.) Add7a-5^ 
to 8*/*+2a 
^—a/x 
— 9a+7V* 

14V^. 



SUBTRACTION. 



Ex. (9.) 
Add 4a&?i+3a3— 4c 
to Bx —4:ab-{-2mn 
$m 2 —4p 



6mn— ab— 4c+3a:+3tfi 2 — 4p. 



Ex. (10.) Add 3a 9 + 2o3+ 43* 

to 5a 2 — 8a3+ 3* 

-a 2 + 5o3— 3* 

18a 2 — 20O3-193 2 

14a 2 — 3O3+203 2 

39a 2 — 24a3+ 53 s . 



Ex. (11.) Add 4^-5a 8 -5aar , +6a 2 a: 
to 6a 3 +3^+4ax 2 +2a 2 a: 
-17^+19aa: 2 — 15a 2 a: 
13a3 3 -27a 2 s+18a 8 
3a 2 z-20a 8 +iar 8 
Sla*z-2z*-Slaz*-7z* 



—7s 8 — a 8 . 



Art. 64. 

Ex. (14.) Add 4aa:— 5my 

to 2dx-\-7ny 

7mx-\-4my 



(4a+Sd+7m)z+(7n—m)y. 



(p. 21.) 

Ex. (15.) Add 8^-5* 
to Amz-\-nx 
baz — 4pu, 



(3k+4m+5a)z+(n— 5— 4p)z. 



SUBTRACTION. 
Art. 70. (p. 24.) 



Ex. (10.) 
From 3a— 53+6A— d 
Take a+ 3 -Id 

2a— 63+6A+6a*. 

Ex. (11.) 
From 31s 2 — 3^+03 
Take 17^+5^-403+7 

14r»-8^+5oi-7. 
1* 



Ex. (12.) 
From 5/+143- 9d 
Take -3/+ 73-154 

8/+ 73+ 64. 

Ex. (13.) 
From 11a— 73+ c 
Take a+ 73-3c+ll 

10a-143+4c-ll. 
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KEY TO GBIBNLJSAV'g ALGEBRA. 



Ex. (14.) 
From ra 2 +3n 8 
Take — 4™ 2 -6» 8 +71s 

5m 2 +9tt 8 -7Lr. 

Ex. (15.) 
From 31a— 15a:— 7 
Take 2o— 25a:+0 2 

29o+10s-y 2 -7. 

Ex. (16.) 
From abc?— xtf 
Take — eoW+Ssy 8 — 7£ 

7aW— 4^+7^. 

Ex. (17.) 
From llcA 2 — 5 
Take 5ctf— 5+47* 

6cA 2 — 47a:. 

Ex. (18.) 
From ?rcft 2 +Atf 
Take — 7tfi» 2 +48a;— y 2 

8tfm 2 +Atf— 483;+^. 

Ex. (19.) 
From 470^—37+96^ 
Take 7oM 



400^-37+96^. 



Ex. (20.) 
From &cY+17 
Take 7«y+^ 



«Y— Am+17. 



Ex. (21.) 
From 113 s 
Take 5#-3c+59m 

6^+3c— 59w. 

Ex. (22.) 
From 6o+3£— 5c+l 
Take 6o-3£— 5c 



6£+l. 

Ex. (23.) • 
From m* 
Take 41z 2 +7j/ 8 +a*c 

Ex. (24.) 
From — 17a: 2 +14y— a+3 
Take z 2 

—18^+14^—0+3. 

Ex. (25.) 
From a+fl 
Take a— 3 



+25. 



Ex. (26.) 
From 9xz 
Take arz— 7A— 5?ti s +7 

$xz+7h+&7rf— 7. 

Ex. (27.) 
From lUm+8» 2 
Take z*— tf 



MULTIPLICATION. 



Ex. (28.) Froma+3 
Take a— b 

~b 
and a— b 

—a+U 
and — a-J- 3 



+23. 



Ex. (29.) From a—b— c 
Take — a+b+c 



2a— 2b— 2c 
and a— b-\- c 

a— 5— 3c. 



Art. 72, 

Ex. (1.) To 1— 2z+Zz* 
Add S+2x- a* 

4 +2**. 

Ex. (2.) To 5a-45+3c 
Add -3«4-2£— c 

2a— 2£+2c. 
Ex. (3.) a— 3-c 



-#. 



(p. 26.) 
Ex. (4.) 



Ex. (5.) 



a—b-\-c 
— a-f-fl+c 
—a+b-\-c 

— a+b+Sc. 

i*+2zy+y> 
—a?+2zy—tf 



Take 2s 2 
From 3s 2 



+2y» 



Ex. (6.) 
From 6^+2^—3^—^ 
Take 2^+ 4^— 4s a +y s 



4^—2y 3 +^-.2y 2 =5ar , —4y s . 



MULTIPLICATION. 

Art. 83. (p. 32.) 
Ex. (9.) ba 2 x— 7y+4r>-33 8 
4ay* 

20aV~28ay 8 +16ar 8 y 3 -12a^. 
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KEY TO GKEENLEAF's ALGEBRA. 



Ex. (10.) 



Ex. (11.) 






28a 7 £ 8 w 8 +16aW-24a 5 my 



4a 2 * 3 — §a*c+(* 
—5a 2 



-20a 4 5 8 +30a B c-5a 2 c 2 . 



Ex. (12.) -a£ 2 -3a?-14»r* 
— am 



cPbhn + 3a7na?-f- 14am" 1 . 



Art. 86. (p. 34.) 



Ex. (10.) 
1+x 

i+T 



l+ x +x*+x* 



— a;— a?— a? — a? 

— a?— a? — a?— a? 
1 ^a?T 



Ex. (11.) 
a+2a; 
a — 3a; 

a 2 +2aa; 
— 3oa;— 6a? 

a 2 — aa;— 6a; 2 
a+4a; 

a 8 — a 2 a;— 6aa? 

4a 2 a;— 4oa?— 24a? 

a*_|-3a 2 a:-10aa?-24a?. 



Ex. (12.) 



3a — x 

2a+4tx 

6a 2 — 2aa; 
+12oa;— 4a? 

6a 2 +10aa;— 4a? 
4a— 2a; 

24o 3 +40a 2 a;— 16oa? 

-12a 2 a;-20oa?+8a? 

24o 8 +28a 2 a;— 36oa?+ 8a?. 

Ex. (13.) 
3a?— 2xy— f 
2x—4y 

6a?— 4x 2 y—2xtf 
—12x 2 y+Sxtf+4y* 

6a?— 16a?y+6ay-f4jA 

Ex. (14.) 
a?+2a;+l 
a;3_2a;+3 

^+2a?+ a? 
—2a?— 4a?— 2a; 

3a?+6a;+3 

? +4a;-f8. 



MULTIPLICATI01 
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Ex. (15.) a+J— c 
a—b+c 



a 2 +ab—ac 
—ah— P+bc 

ac-\-bc—<? 



a* — #4-23c— c 3 . 



.Ex. (16.) 3a-2£ 
— 2a+43 



> 



-6a 2 + 4o£ 

+12^-8^ 

-6a*4-16o3— 8J 3 . 



Ex. (17.) 
5a 3 - Sab+W 
6a— 53 

30o 3 -18a 2 £+24a$ a 

— 25a 2 *+15a$ 9 -20a 8 

S0a*-4Za 2 b+Z9aP-2QP. 
Ex. (18.) 

a— 3 



Ex. (19.) 
d 4 — z 4 
a 4 -* 4 



-aV+s 8 



a 8 -2aV+3 8 . 
Ex. (21.) 



aH-a^+a** 
—<#b-r-a&—}? 

Ex. (20.) 



2s 2 — 3zy+6 
3a*+3sy— 5 

6^—9^+18^ 

+6a^y- 9^+18a^ 

-10^+15^-30 



6s 4 — 32fy+ 8^-9ry+33ay— 30 
5a 2 — 4a*-f-3s 2 
2a 2 — 3^-4^ 



Ex. (22.) 



10a 4 - 8a s a:+ 6a 2 * 2 

— 15a 8 a:+12aV- 9az* 

-20aV+16ar 8 — 12s 4 
10a 4 — 2Sa?x— 2a*2?+ 70S 8 — 12a 4 . 

2a*—Zax+±3* 
5a 2 — 602— 2a^ 



10a 4 — 15a 8 s+20a 2 s 2 

— 12a 8 a:+18a 2 a; 2 — 24aa^ 

— 4a 2 z 2 + 602*— 8a? 4 

10a 4 -27a 8 a:+34aV— 18a^-8^ 
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KBT TO SBXINLlAl'B ALGEBRA. 



Ex. (23.) 
a»_8a s +3a-l 
a»— 2a +1 

a»_3a 4 + 3a«— a» 
-2a*+ 6a 8 — 6a»+2a 

«s_ 3a a +3a-l 

a»Z5a*+10a»^10a J +5a^l. 



Ex. (24.) 

a"— 0" 

2a —a" 



2a m + 1 — 2a* 4 " 1 — a m+ "+a s *. 

Ex. (25.) 
a*—<fix+a*3?—aa*+2* 
a+z 



af—cte+a'x 1 — aW+az 4 
(£x-c?3?+a*x t —ax i +x i 

a 7 " 4^. 



Ex. (5.) 
5+0+0—3+1 

2+1 

10+0+0-6+2 
5+0+0-3+1 

10+5+0-6-1+1 
10a»+5a 8 -6a«-a»+a*. 

Ex. (6.) 
3-^0— 2—2 
1+0— 3 

3+0— 2-2 

_ g_o+6+6 

3+0— 11-2+6+6 
Ss 5 — lis 8 — 2s»+6a:+6. 

Ex. (7.) 
1+1-3 
1+0-1 

1+1-3 

_l_l+3 

1+1-4-1+3 
^+y«-4y»-y»+3y. 



Mr. 87. (p. 36.) 

Ex. (8.) 
1+1+1+1+1+1 

1-1 

1+1+1+1+1+1 

_i_i_i_i-i_i 



-l 
-l. 



i 

X* 

Ex. (9.) 1-2+4 
1+2+4 

1—2+4 
2-4+8 
+4—8+16 

1+0+4+0+16= 
a 4 +4a»J !! +16J 4 . 

Ex. (10.) 
8+3+3- J-3+3 

7-7 



21+21+21+21+21 
—21-21—21—21—21 



21+ 0+ 0+ 0+ 0-21= 
21a s -21J 5 . 



Ex. (11.) 



DIVISION. 

1+1+1+1 
1-1 

i+i+i K 

-1-1-1-1 

1+0+0+0-1= 



13 



Ex. (6.) 2a. 
(7.) 8am. 
(8.) 17. 



DIVISION. 

Am. 89. (p. 38.) 

Ex. (9.) Irs. 
(10.) bhm. 



Ara. 91. (p. 89.) 
(6.) aJJ.-Zz+ty. J (8>) **_&«+£ 

Art. 94. (p. 42.) 

Ex. (7.) J a ~ x 

\, , x 






fl— S 

2 



a 

a 
a 3 a* 
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KEY TO GREENLBAF 


'8 


ALQHBBA. 


a* 


a* 






■ a? 


a? 

X 








X* 


*» 






a» 


a* 
a* 








a? 


3* 






a 4 


~a>' 



Ex. (8.) a^2az+^(^. 



a*— ax 



—az+z* 



fc. (9 .) ^Za^+^^(^ w 

—2a*b+Sab* 
— 20*5+200 



aP-& 



Ex. (10.) 8a*-4a 2 £-6a^+3^( Jg 



%-b^ 

-35* 

8a«-4a 2 a 



-6a#4-3£ s 
--6a$ 2 +3£ 8 



Ex. (11.) W+ZdP-4a*b--w( _ 4 * J? 3y - 
8P+8aP 



-4a%-4o 8 
— 4a 2 *-4a 3 



DIVISION. 15 



Ex. (12.) 2aW-baz+2( 2aX -'}. 

\ ax— 2 
2a?2? — ax 

— 4az+2 
— 4as-f2 

Ex. (13.) 2W-2W- 7a 7 7b . 

2la s —21a*b 
21a 4 b 

2\<£b—2\g}& 
2\af& 

2\g}W—2\a?b* 
2W 
21a 2 6 8 -21gy 

21a^~21^ 
21a3«— 213* 

Ex. (14.) ^-^+2^-z*(^±^. 



Ex. (15.) l+a(- — - & c 

1— a 



2a 
2a-2fl 2 



2a 3 
2a 2 -2a* 



2a 8 
2a*-2a* 



2 



2a 4 
2a 4 -2a 5 



16 KEY TO GREENLEAV'S ALGEBRA. 

Ex. (16.) 8s*-15jf+23 y z- ^-** z -™( t+ty-lz 
8r» — \2xy+kcz 

—15^+23^+10^— 12xz 
—15^+ byz+lOxy 



lSyz -I2xz—Gz* 

ISyz — 12zz— 6z 9 



Ex. (IT.) 6^-96( ; 



3z-6 



2ar+4r+8s+16' 
6**-12s 8 



12z*-.96 
12s 8 — 24s 3 



24z*-96 
24a^-48ar 



48z-96 
48a;— 96 



<fi +a 7 b +a 6 ^ 2 +a^+a 4 4 4 

— a 7 b — a?b 3 +a*b*+ b* 
—a T b -~tfb*—c?&-<fiV-<£W 

-a 5 * 8 +&*"" 

a^+^^+a^+^+i 8 



DIVISION. 
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Am. 95. (p. 44.) 
Ex. (4.) v 

l-0-0-0-0-0-0-l(-±l__ _ 

U-l +1-1+1-1+1- 1 

1+1 1- a+o s -o 8 +a 4 -a»-fi»— J. 

—1 

-1-1 



1 
1+1 

—1 

-1-1 



1 

1+1 
-1 
-1-1 



1 
1+1 



-1-1 
-1-1 



Ex. (5.) 
3-l.3_4_4^ 1 + 1 _ 



3+3 



3^—4**. 



-4-4 
—4-4 



Ex. (6.) 
l_3-8+18-8(^= 
1+2-2 a*-5ai+43*. 



-5— 6+18 
—5-10+10 



Ex. (7.) 



4+ 8-8 
4+ 8—8 

l-5+10-10+«-l( I i^ r 

1-2+ 1 m*-&m?n+Smn*—7t. 

_3+ 9-10 
-3+ 6- 3 

3- 7+5 

3- 6+3 

-1+2-1 
—1+2-1 



18 



KEY TO GREENLEAP'S ALQEBBA. 



Ex. (8.) ,l+l-l_l(_Lj^ = 
1+1 



a M-i__#H-i. 



—1-1 
-1-1 



QUESTIONS FOR EXERCISE. (p. 45.) 



Ex. (1.) 12a+ 5c+17d+133 

S a + 8c+15d+12£ 

15a+llc+10d+23£ 

3a+18c+ 4d+20J 



38a+42c+46d+683. 



Ex. (2.) 5a+33— 4c 

2a— 5£+6c+2d+3e 
a —U—2c — 6e 
7a+43— 3c 



15a— 2b— 3c+2d— 3c. 



Ex. (3.) 3a 2 + 2aJ+ 4J 2 

5a 2 — 8a£+ 63 2 

— 4a 2 + 5a3— J 2 

• 18a 2 -20a$— 19& 2 

14a 2 — 3a3+203 2 

— 36a 2 +24aJ-10£ 2 



0+0+0. 



Ex. (4.) 
5a 2 3-17a 8 ic-15W+5^- 

-4a 2 *+ &rtc— MMV-4.. 

-3a 2 £-- 3a 8 3c+20i 2 c 4 — 3 
2aS&+12a 8 3c+ 5W+2 
0+0 +~0 +0. 



Ex. (5.) 



Ex. 



a+ 3+ c+ d 
a+ b+ c—2d 
a+ 3— 2c+ d 
a— 3£+ c + a* 
-a+ #+ c+ d 
a— 3— 2c— 2d 



4a. 

(6.) a*+2a;+l 
a?— 2a;+3 



a*+2a*+ a 3 
— 2r*— 4s 2 — 2s 

3a?+6a:+3 

a* 4 +4a:+3. 



Ex. (7.) . 1— z+z 2 — a? 
1+z 

1— a+a; 2 — ar* 
a?— a; 2 +a^— a^ 

i ^a^. 



DIVISION. 19 

Ex. (8.) 
l-2x+Sx 2 -4x*+5x*-Gx s +7x*-,%x 7 

l+2s+ x* 

l-2x+dx 2 -4x*+&x*- 6**+ 7a 6 - Sx 7 

2x-4z*+Gx*-Zx*+l0x s —12x*+14z T --l6x* 

x 2 — 2x*+Sx 4 — 4a*+ 5s 6 - &*?+ Ts'-Ss 9 

1 — 9a*-Sa*. 

Ex. (9.) a+b 
a — b 



a*+ab 
a 2 -* 2 

a s b—a& 

a'y—y 

a a_ g & 4. b* 

tf+aPb—JV—ttb* 
-a 5 b-d?b 2 +a*b*+a& i 

Ex. (10.) 3 8 +3aa*+3a 2 a;+a 3 



a; 6 +3ac 6 +3a 2 ^ 4 + afo 8 
— 3a^-9a 2 ar 4 — g^^-BaV 

3a 2 ^+9a 8 ^+9tf 4 ^+8a B a: 
— aPs 8 — SaV—Sg^— a 6 



Ex. (11.) a— *+3"- x 






o# a w -H , -{-a!»f 1 3 w - 1 — a" , - 1 £*+ 1 — 3* +B 
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KEY TO GBEENLBAP'S ALGEBBA. 



Ex. (12.) 



a*— a 5 | 



(x—a 



tf+cuxt+aW+rfx+a? 



af—ax* 



ax 4 



a*x* 



aV 



cfix—cf 
<£x—cP 



Ex. (13.) 

—8a*— 9a*— afy 

— 3a*— 9a*— &ry 

— afy — %xy — y 3 
— afy— &ry— y 2 



Ex. (14.) a 4 — 4a*+6a*-4a;+l( 

x*—2z*+ a? 
— 2a*+5ar J — 4a: 
— 2a*+4ar»— 2s 

a*-2a:+l 
32_2:r+l 



a*-2a;+r 



a^-j-20^— Za*z* 
—20^+ a*z>+16tA; 
— 2aa*— 4a 2 a; 2 + 60*3: 

SaV+lOo 8 *— 15a 4 
Sa^+lO^-lSa* 



From 
Take 



z 2 — 2az-\-5a* 
x*—2x 4-1 



Am. 



2x—2ax—l+ba i . 



FRACTIONS. 
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V-lftfa»+64rf(; 



2oz* 
2az*— 4a 2 x 4 



Ex. (15.) 

x— 2a 

x*+2ax*+4a 2 z*— 8a 3 * 2 — 16a 4 s— 32a 5 * 



4a 2 * 4 -16«V 



-8a 8 * 8 

— SflW+lflflte 1 



— 16aV 

— lGaV+S^x 



— 32a 5 s+64o 6 
— 32a 5 s+64a° 



FKACTIONS. 
Art. 115. (p. 49.) 
Ex. (4.) First Division. 

\x+a 
x*—a 2 x 



\x— a 



Second Division. 

z*—aH — — . 

a 3 — ax 
ax — a 2 
ax — a 2 



a 2 x 

a 2 x—a 8 
Hence the greatest common divisor is x—a. 

Ex. (5.) s 2 — l{ax+a. 
Divide both terms of the divisor by a, and we have az+a-r-a 
=x+l. 

Then, x 2 -if^. 

\a;— 1 

—s-l 
-ar-1 



Thus we have ar-f-1 for the common divisor. 



EST TO GRBENLEAtf'B ALGEBRA. 



Ex. (6.) First Division. 

r \ y+z 

if—ifz—ifaP+yz* 
ifz+ifzP—yaP-^z* 
tfz — tfz 2 — yz*+z* 



Second Division. 
if —yx* 



—y*x 
-fx 



+X* 



Divide by 2x* ) 2y*x* — 2z* 

Hence the greatest common divisor is y 8 — x*. 
<<& — c?x-\-aa?—a? 



Ex. (7.) 



<_*<(? 



a-\-z 
at—cPz+aW—az 9 



tfz—aW+aaP—z* 
cPz — aV+aa 8 —z* 

Hence the greatest common divisor is a 8 — a 2 z-\-az* — z*. 



Ex. (8.) First Division. 



a?—az A 






azt-^tfz* 
Hence the greatest common divisor is af+x 2 . 



Second Division. 
a i —z i (z*+a*, or a*+x* 
tf+tfx 2 

— a^r 2 — z* 

— aW—z* 



Ex. (11.) 



Art. 117. (p. 51.) 
6a 2 + bax—bz 2 



6a 2 -f-l&w:+62: 2 ' 
6a 2 +5aar— Qz 2 ) W+lSaz+Gz 2 ( 1. 
6a 2 -}- 5ax — Qz 2 

4z ) Saz+lW 

Common measure, 2a-\-$z ) 6a 8 +5aar— 6a; 2 ( \ 

6a 2 +9az 
— 4ar— Qz 2 
— 4oa; — 6a; 3 



z— 2x. 



2a+3z( { 
Ex. (12.) 



ABACTIONS. 23 

W+baz—Gz 2 8a— 2x 



Ga+lZaz+Gz 2 Ba+2x 

a 2 -z* 
a*-z*' 

a 2 — a*)d*— a*(tf+x*. 

aht-z* 



Arts. 



fl-2 8 )-r- i =-iT-2. Am. 
Jar—x* a 2 +ar 



Ex. (13.) 



x*-tf 
at—if ) aP—if ( x 2 



tf)*tf-tf 



z 2 -y>)z*-tf(z 2 +y>. 



zY—tf 

z*y>—y 4 



-')fep^ -• 



Am. 118. (p. 52.) 
Ex. (6.) a+ g=g = w X a +S S Tg = aw + y -"*, 

V ' ' ,71 71 71 

4n 2 +5a _ 8 x7a:— 4ft a +5g _ 56:r— 47i 2 --5tt 
(7.) 7s g— — g — g . 

/«} 15 Zm 2x —& _ ^Xl5a—3m 2 z—<P _ 60am—3m*z+d 2 
* 4t71 4ot 4m 



Q 7e— 77z _ 4ttX7g— &— 7g—7tt __ 28gtt— 4&n— 7e4-fl& 

* *' 4n 4ti 4rc 



24 KEY TO GBEENLEAV'B ALGEBRA. 

a 2 — 5n 8 Zm— 2w a XHw- 4?i+a 2 — M 



(10.) llm-4»+ 



(11.) W+by* 



;— 2n 2 3m— '2n 2 

? —22mn 2 —12mn+3n 8 +a 2 
3m— 2n 2 ' 

d?+a 2 2x-tyxW+ty-&+& 



2z— 3^~" 2ar-3^ ~~ 

2?-3^ 

Art. 119. (p. 54.) 

Ex. (5.) " ^~ b * + ^= a»-b*+x*+^=a 2 -ax+x* ?-. 

v a+x l ^ a+x 

(6 ° ^= ? ^- i +y=^--^+y 8 - 

or 2 — a: 



(8.) =az i —x+a=;x* — . 

v a a 



Art. 120, (p. 56.) 
Ex. (8.) i=|xA=l J V i=if 



a— * 



x 2a— x 



q . 2 _ 2 _ 2a— x 3 _ 6g— 3a; 

( ° , , 2y"" 33+2y ^ 2 X 3b+2y-to+4y' 
"*"8 3 

w 3w& — n 
- ^ . 3 3 3m — n 1 3;?z — n 

( ' ~ s - =— 3~ x^-si - ' 



a 2y — 2z-}-a 

Ml t V ~ X ^ - * __ 2y-2s+« w 4 _ 8y-8«+4i 
v ' 7j — ^i — 2 -*•**— g2" • 



FRACTIONS. 
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Ex. (5.) 



Abt. 121. (p. 57.) 
B 9, 12, 2 



3, 4,2 



3, 2,1 
3x2x3x2=36, common denominator. 



9 

12 

2 



4X4=16, numerator for $ = 

3X7=21, numerator for A= 

18x1=18, numerator for £ = 



7X19^C 7X1= 931, numerator for A=Aft* 
4xllX 7X1= 308, numerator for f. =-#*&• 
5X11X19X1= 1045, numerator for f =f}|f 
7X11X19X7=10241, numer ator for A^JftS^ 
11X19X 7X1=1463, denominator. 



Ex. (7.) 



Ex. (8.) 



Ex. (9.) 



I of 7i, A of 5, =^-,«. 
29x11=319=^. 
10x 6= 60=|J. 

6x11= 66, common denominator. 

*tfAof ¥>*<*», =W,f. 

459X 2=918=-^-. 
9x44=396=^. 

44X 2=88, denominator. 

27X319= 8613=Aftft. 
6 X 40= 2400=^V> g y 

40X319=12760, common denominator. 



20 KEY TO QRBENLBAF'S ALGEBRA. 



Ex. (10.) * * • 
x y x b—c 

zzxxxz=h=tox*-zcz* J^ti^. 

bxy—cxy 
4mXyX& — c=z4:bmy — 4:cmy=— 7-^ -. 

axy 
aXyX* =axy ? — 



bxy — cxy 



VX^Xb — c=bxy—cxy, common denominator. 

Ex. (11.) • * *=*. 
x x x—2 y 

aXz—%Xy =axy—2ay. 

*X * XV =bxy. 

1=$X x X^ == 2=^ 2 — 3s 2 — 2dx+Gx. 

xXz—ZXy =x*y—1x\j. 
axy—2ay bxy dx 2 — 3a^ — 2dx-\-6x 
x 2 y—2xy x*y — 2xy x*y—2xy 

a+bXy— 2X lS=l$ay+lSby— 36a— 36*. 
3— ax* X 18=54*— 18ar. 
x—lXx Xy = 2'=«V— 7*y— 2ar4-14ar. 
a;Xy =I2 Xl8=182:y— 36a\ 
18gy+18fy— 36a— 363 54a:— 18aa: afy— 7a^— 2a?+14a: 
18zy— 36* ' 18a:y— 36a;' 18a;y— 36a: 

4aX* X*X?— 5=4a^— 20a&z. 
aXb~3XzXz—5=a&^—3<H?--5abx+lbax 
dX*>-- i £XbXz--?>=?> 2 dx--Sbdx—bb 2 d+l&bd 



numerators. 



a^X^ExbXx =±ab 2 x—b*x—Babx+db 2 x 

5=Sx*X^XS z: 5*=* 2 ^ 2 — 35a^— 5£ 2 a:+15£a:, denominator. 



Ik. (14.) x, y, J -£- 3 . 



FRACTIONS. 

a a 
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y X l XzXy =: Z=2y i --2xy 

aXlXlX^S^^-Sa 
aXlXlXa? =a* 



numerators. 



lXlX^Xy— 3=xy— 3z, denominator. 



Ex. (15.) <z, b, c, d, 2 
b 

«XlXlXlX«=a* , | 

axixixix^i 2 

cXlXlXlXJ=«c 

<*xixixix*=M 

«XlXlXlXl=« J 



numerators. 



lXlXlXlX*=*. denominator. 

xxx 

Ex. (16.) t, 5. lL* x *J± 

ml m y m my 

2 m—n 2" 



% x_ m—n mx — nx 

l"~3y X T~~" 3y ' 



2a: 77iar — nz 
my 



% 



yX»0<3=3tfiy, denominator. 
Smy 



my 



3x2a: ==6a: 

wX»w — nx=m 4 



rx—mnx ) 



y ) my, 3y 

771, 3. 



numerators. 



Ex. (17.) £> 5*; ±=i-=f X -=^. 
^' ,| 7±' * * 7* V 1 W 16 
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KBY TO GREENLEAF's ALGEBRA 



x~ *"* x i _ iff 



2r 16 
15' 8s 

3X5X^=l&^i common denominator. 
15* 



15 
3x 



3 ) 15, Sz 
5, x. 



l^T™ \ numerators. 
5x16=80 ) 






Art. 122. (p. 60.) 

3a 4m Se 

bd' To! £? 
3ax7aX47i 3 = 84aV. 
4mX5rfx4n a =: 80<ft?m 2 . 
8c X5e*X7a =105a<fe. 





MaW+SQdmn'+lQbade 
U x7aX4^= 140arf»» 


Ex. (5.) 
4)8, 
3)2, 


12,9 
8,9 
1,3 


8 

12 

9 


4X3X2X3=72 

72 


2, 


9x7—63 
6x5=30 
8x4=^32 




125 ,„, 


Ex. (6.) 


f»* 


5XHX 5= 
7X 8x 5= 
4X 8X11= 


=275 
=280 
=352 






8xllX 5= 


907 
=440 


=2*ft. 



FRACTIONS. 
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Ex. (7.) I, h h A- 

3 )9,3,6,12 
2)3,1,2, 4 
3,1,1, 2 
3X2X3X2=36, common denominator. 

36 

9 4X8=32 

3 12X2=24 

6 6x5=30 

12 3X7=21 



107 



=2||. Am. 



Ex. (8.) 8£, 3§, 7$=^, -^, V 

35x3x6=630 
11X4X6=264 
47X4X3=564 

1458 nA 



4X3X6= 



72 



Ant. 



Ex. (9.) 
3 of7i.fr of 13, =¥>*+• 
29X11=319 
91X 6=546 






6x11= 66 



.Aw*. 



Ex. (10.) 
'fofl,Joff, = f, 

2x3= 6 
1X5= 5 



5X3= 



11 
15* 



Ex. (11.) |, ±=|=|Xi=A. ^=iX¥=«, A. «• 



3X14= 42 
11X28=308 



28x14 



350 „ . 
=392=^- AlU - 



9 KEY TO SBIlNIiXAl'S ALGBBBA. 

Ex. (12.) *ofii,iof±. 

fX^=|X^=|XlXA=Tf!hr=!rf7- 

2TP SOT' 

7X222=1554 
5X 23=* 115 



1669 
23x222= 5106* 



3s 2x 
Ex. (13.) pp 

3*X&=9&c 
2a;X4a=8aa; 

9es+8aa : 
4aX3e= 12ae 



-4tw. 



x a; x 



E*- ( 14 -) §» y 5 

a;X4x5=20a; 
«x3x5=15a: 
a:x3x4=12a; 



47a: 
3x4x5= 60 " 



Ans. 



Ex. (15.) ^ -j- 



4a a — 3 

4aX4=16a 
5=5x7= 7a-21 
23a-21 
7x4= 28 * 

™ ,-tax a 3 «— 1 .4»+2 
Ex. (16.) 4m, —£-, —^ 

4mx2x3=24w 
3S=lXlX3= &i-3 
4»+2xlX2= &t+4 



iins. 



1X2X3= 



9a+24yw+8?t+l 
6 



Ans. 



FRACTIONS. 
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Ex. (17.) 



4g— 3 7a+l Sa 



3 



2' 



E=3x3x2=24a-18 
75+Ix5x2=70a+10 
3a x5X3=45a 

139a-8 
5x3x2= 30 " 



Ans. 



Ex. (18.) -L. A- 

3Xa =: y=3fl— 33 
SXa+i=Sa+Sb 



6a 



a+3X« z ^=a 2 — ^ 



-4«* 



fc w :=*£S 



a Xc = Rxc I= 2f=ac 2 — ad 3 

a^bXa^lXc = S=a 2 c— 2abc+li?c— a*d+2abd— &d 
a^fBxa^Xc+E^zah-- Pc+a*d—b*d 



a^JXc+SXc 1 ^^ 



2a 2 c +ac?--ad*--2abc+2abd--2b 2 d 
ac?—a<P—bc i +b<P 



Ans. 



Ex. (20.) 



z — ouA" 



S3 2 

a— 3' 2a-3 * a— 3~8y*g^S~8flP-- 33 s ' 
2 3 2 

c _3 3 33 



3 



2a— 3 c~2a— b 2ac—bc 

2 33 

3a3 2 — 33 3 ' 2ac-3c* 



2 X2oc — 3c=4ac— 23c 
33x3a3 2 -33 3 =9a3'-93 4 

^^_^ 4ac— 23c+9g3 8 — 93 4 

Sa^— 33 3 X2ac— 3c= fcr^c— 9a3*c+33 4 c " 

3* 



-47W. 
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KKY TO OBXKNLJBAV'S ALOBBBA. 



Ex. (3.) J-A- 
7X11=77 
4x 8=32 



Abt. 123. (p. 62.) 



45 



8X11= 



Ant. 



Ex. (4.) |-f 

2X9=18 
4X3=12 

8X9= 27 * 

Ex. (5.) 7f-4±=^-J£ 
=-^=8$. Am. 

Ex. (6.) 

69X 3=207 
10x11=110 



Ex. (8.) ?ofllft-ttof3$ 
fofllA=W- 

W-H* 

167X24=4008 
77X35=2695 



11X3» 



97 

33=2H- ** 



Ex. (7.) 8f-fofl7*=^ 
-¥=¥— f 

57X1=57 
7X7=49 

7x1= 7 =1 ^ 



— fun — 1 tttr- 



35X24= 840 



Ex. (9.) 

Jofl3f-Aof7i=W-H 
329x22=7238 
57X28=1596 



28 X 22= -6I6 =9A> 4n * 



Ex. (10.) 

fof7-iofl7i=V~*l- 
21x12=252 
23x 5=115 



137 
5X12= 60 



=2tf. Arts 



Ex. (11.) g|-j|~ ^-^^^r-lXA-tt-A. 

92x 33=3036 
5XH1= 555 
2481_ 

nix33= "sees" - ""' 



Ex. (12.) -± 

N a— 1 a+1 

2Xa+I=2a+2 
2x« :=: l=2a— 2 



FEAOTIONS 

2 



«— 1X0+1= a 2 — r 



Ans. 



Ex. (13.) *!_£ 

7a:X7=49ar 
4a:X5=20a: 



29a: 
5X7= 35* 



Ans. 



Ex. (14.) 



3a— 23 2<z-43 



3c 53 

Sa=2Jx55=15a3-10i 2 
2a— 43X&= 6ac— 123c 



15a3— 103 2 — 6ae+123c 



3cX53= 



153c 



Ans. 



„ ,,... 12a: 3a; 
Ex. (15.) -5— y. 

12a:X7=84a: 
3sX5=15a: 



69a: 
5X7= 35* 



Ans. 



Ex. (16.) 



z+y z—y 



x—y x+y 
x^Xx^=x 2 +2xy+f 
x^yXx—y=:x i —2xy+y i 



4a:y 

x-yxx+y=: x*-f 



Ans. 



3a- 



Ex. (17.) 



a+b 



<«-^)= 



2a+^. Ans. 



Ex. (18.) 

3«-25 / 4a-J\ 
7* j (— -j-)- 

21a:— 3a+23 2a:— 4g+3 
3 2 ' 

21K-^S+2Jx2=42a:- 6a+43 
2a:-.4a+ ^3= 6a:-12g+33 

• 8&c+ 6g+ 3 
3X2= 6 



6a:+a+-. Ans. 



Ex. (19.) 
(g+3) 2 (a-3) a _ 
o3 a3 

o 2 +2o3+3 a a*_2a3+3 a 



ab ab 

=4. ilws. 



84 KEY to greenlbaf's algebra. 

a-\-b a—b 

■^ ^ v 2 3 0-4-3 3 a— b 2 

Ex. (20.) — = ^ y— — y— a 

^ v v "' o--^ a+3 2 A a-3 3 *a+& 

3 2 

3a+33 2a-23 

2a-2£ 3a+3£' 

3a+3^X3a+35=9a 2 +18o3+9^ 

2a-2^x2a-25=4a a - 8o£-f 43' 

~~~~ 5a 2 +26g&+5& i ' 

2a-2*X^+^= 6a 2 — 63* * 

Am. 124. (p. 64.) 
If the indices are fractions, add them. 



m»" win* otW 



fcW ^M+W^. ^-. 



Aet. 125. (p. 66.) 

T?r Ml ^ ** . 2 - ** v «+l_ 4af+4r _ 2s*+8« 
*"•' 2*-l ' z+l - 2z— 1* 2 — 4z— 2 "~ 2s-l ' 

/I'M 2g ~* .- 2ac _ 2a—b 3b— l _ 6ab+b—3b>— 2a 

( ' 4ac : 3i-l~ 4ac X 2ac "~ 8a 2 c« ' Am ' 

„ 5a 4 — 5& 4 . &*+5at _ Sa'-Sfr 4a-4& _ 

( * 2a !1 -4aa+2£' ' 4a— 46 — 2a 2 -4aJ+2J 2>< 6a 2 +5aJ — 

20a t -20aa 4 — 20a 4 &+2Qy 
12a 4 -14o»4-8a !i 6»+10a4 3, 



SIMPLE EQUATIONS. 3b 



SIMPLE EQUATIONS, 

Am. 142. (p. 72.) 
Ex. (9.) Given 4a:— 5=71+$ to find x. 
Conditions, 4c— 5=71+8. 

Transposing, 42;= 71+ 8+5. 

Uniting, 4a:=84. 

Dividing, ar=21. 

Ex. (10.) Given 6a:— 17— 7=0 to find x. 
Conditions, 6a:— 17— 7=0. 

Transposing, 6a:=17+7=24. 

Dividing, #=4. 

Ex. (IT.) Given 5ar+28+8=6 to find the value of*. 
Conditions, 53+28+8=6. 

Transposing, 5a:=6— 28— 8. 

Uniting, 5a:= — 30. 

Dividing, x= — 6. 

Ex. (12.) Given 7a:— 17+3=100 to find the value of z. 
Conditions, 7z— 17+3=100. 

Transposing, 7ar=100+17— 3. 

Uniting, 7a:=114. 

Dividing, a:=16^. 

Ex. (13.) Given 23s— 96+1=0 to find the value of a:. 
Conditions, 23z— 96+1=0. 

Transposing, 23a:=96— 1. 

Uniting, 23ar=95. 

Dividing, z=4j&- 

Ex. (14.) Given 17a;— 7— 5— 8=4 to find the value of x. 
Conditions, 17a:— 7— 5— 8=4. 

Transposing, 17a:=4+7+5+8. 

Uniting, 17a:=24. 

Dividing, 3:=!^. 



86 * KEY TO GBEENLEAV'S ALGEBRA. 

Ex. (15.) Given &r=7+8+10 to find the value of z 
Conditions, 9z=7+8+10. 

Uniting, 9a:=25. 

Dividing, £=2£. 

Ex. (16.) Given 7s— 10=5a:+14 to find the value of a:. 
Conditions, 7a:— 10=5z-f-14. 

Transposing, 7a:— 5a:= 14+10. 

Uniting, 2a:=24. 

Dividing, x=12. 

Art. 148. (p. 76.) 

EXAMPLES IN SIMPLE EQUATIONS. 

Ex. (1.) Given 5a:+22— 2a:=31 to find the value of z. 
Conditions, 5a:+22— 2a:=31. 

Transposing, 5a?— 2a:=31— 22. 

Uniting, 32=9. 

Dividing, a:=3. 

Ex. (2.) Given 4— 19a:=14— 21a: to find the value of z. 
Conditions, 4— 19a:=14— 21a:. 

Transposing, 21a: — 19a:=14— 4. 

' Uniting, 2a:=10. 

Dividing, a:=5. 

Ex. (3.) Given 24r— 12=240— 12a: to find the value of a:. 
Conditions, 24a:— 12=240— 12a:. 

Transposing, 24a:+12a:=240+12. 

Uniting, 36a:=252. 

Dividing, a:=7. 

Ex. (4.) Given 15a:+7a:— 10=12a:+90 to find the value of z. 
Conditions, 15a;+7a:— 10=12a:+90. 

Transposing, 15a:+7a:— 12a:=90+10. 

Uniting, 10a:=100. 

Dividing, a:=10. 



SIMPLE EQUATIONS. 37 

Ex. (5.) Given 7a:-f-2a:=12ar— 36 to find x. 

Conditions, 7x-\-2z= 12a;— 36. 

Transposing and uniting, — 3a:=— 36. 

Dividing by —3, s=12. 

Ex. (6.) Given 12*— 3s— 2s=63 to find x. 

Conditions, 12s— 3s— 2a:=63. • 

Uniting terms/ 7s=63. 

Dividing, 2=9. 



Ex. (7.) Given a:+|-f-|=87 to find x. 

x x 
Conditions, a:4- T +-=87. 

4 o 

Clearing of fractions, 20a:+5a:+4a:=1740. 

Uniting, 29s=1740. 

Dividing, a:=60. 



Ex. (8.) Given x—? -f-13=£+40 to find x. 

x x 

Conditions, x — ^+13=^+40. 

Clearing of fractions, 4a:— x+ 52=22+160. 

Transposing, 4a:— a:— 2a:=160 — 52. 

Uniting, a:=108. 



Ex. (9.) Given g-f-^=^+22 to find x. 

Conditions, | +1 * = iL + 22. 

Clearing of fractions, 12a:+5a:=6a:+1320. 

Transposing, 12a:+5a:— 6a:=1320. 
Uniting, lla:=1320. 

Dividing, a:=120. 



88 KIT TO GBflflNLlAV'8 ALGEBRA. 

Ex. (10.) Given a:— |+20=|+|+26 to find x. 

Conditions, a:_?+20=|+|+26. 

Clearing of fractions, 28s— 4a:+ 560= 14s +7a;+728. 
Transposing, 28a:— 4a:— 14z— 7a;=728— 560. 

Uniting, &r=168. 

Dividing, a:=56. 

Ex. (11.) Given 3s+- r +15=£+41 to find z. 

Conditions, 3a:+-j-+15=|+41. 

Clearing of fractions, 12a:+3a;+60=2a:+164. 

Transposing, 12z+3a;— 2a;=164— 60. 
Uniting, 13a:=104. 

Dividing, a:=8. 

Ex. (12.) Given x— ^7r-==8 to find x. 

Conditions, x i_=8. 

6 

Clearing of fractions, 6a:— 4r— 8=48. 

Uniting, 2s=56. 

Dividing, a:=28. 

Ex. (13.) Given 21+?^=^+^=^ to find x. 
lt> o Z 

n a-*- o-i , 3a:— 11 5a:— 5 , 97— 7a: 
Conditions, 21H — j^- =— g — | g— . 

Clearingoffractions, 336+ 3a:- 11= 10a:— 10+776-56* 
Transposing, 3a:+56a:—10a:=776— 10+11— 336. 

Uniting, 49a;=441. 

Dividing, a:=9. 
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Ex. (14.) Given x+^-^12-^^ to find x. 

3a;— 5 2a;— 4 
Conditions, x-\ 5 — =12 - — . 

Clearing of fractions, 6a:-f9a:— 15=72— 4s+8. 

Transposing, 6a:-j-9a;+4a:=72+15+8. 
Uniting, 19a;=95. 

Dividing, ar=5. 

Br. (16.) Given 17*-^-^==20*-k±- 8 -5 to 

find the value of x. 

Conditions, 17a: 5 =f— =20a: ^ 5. 

Clearing of fractions, 

510*— 50s+40— 48s-24=600s— 45a:— 120— 150. 
Transposing, 

510a;+45a:-50a;-48a;-600a:=24-40-120-150. 
Uniting, — 143a;=— 286. 

Dividing by —143, s=2. 

Ex. (16.) Given 9a:-^+?^=12a:-^^-13 to 

find x. 

Conditions, 9ar-^i+^=?=12a:-^=^-13. 

* o 4 

Clearing of fractions, 

108a:-6a:+6+8a:— 8=144a:— 15a:+21— 156. 

Uniting, &c, — 19a:=— 133. 

Dividing by —19, ar=7. 

Ex. (17.) Given a:+|+|+|+|=2a:+17 to find x. 

Conditions, a:+|+|+|+|=2a:+17. 

Clearing of fractions and uniting, 137ar=120a:+1020. 

Transposing 137s— 120a;=1020. 
Uniting, 17a:=1020. 

Dividing, ** a:=60. 

4 
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Ex. (18.) Given -=3+c to find z. 
x 



Conditions, 


-=J+c. 


Clearing of fractions, 
Transposing, 


a=bx+cx. 
bx-\-cx=a. 


Dividing, 


a 
X ~~b+c 



Ex. (19.) Given 8a;— 40=0 to find x. 
Conditions, 8s— 40=0. 

Transposing, 8z=40. 

Dividing, a:=5. 

1 d 

Ex. (20.) Given a+-=a+c+- to find x. 

Conditions, a~\ — =i+c-| — . 

x x 

Clearing of fractions, ax-\-l=zbx-\-cx-]-d. 

Transposing, ax — bx — cx=.& — 1. 

Dividing *=dS="c- 

t, /fl n /.. 3 *— 3 , . 20— x 6a:— 8 , 4a;— 4 x 
Ex. (21.) Given a: g f- 4=s= — § ~T~ + ~F~ to 

find a;. 

r. j... 3 *— 3 , A 20—a: 6a;— 8 , 4a;— 4 

Conditions, x = h 4 = — « ~ — e — • 

o a 7 o 

Clearing of fractions, 

70a:-42a:+42+280=700-35a:— 60a?+80+56a:-56. 

Transposing, &c, 165a;— 98a;=780— 378. 

Uniting, 67a;=402. 

Dividing, a;=6. 

Ex. (22.) Given ax*+bx=mx*+nx to find x. 
Conditions, ax*+bx=:mx*+nx. 

Dividing by x, ax-\-b=z7nx-±n. 

Transposing, ax— mx=n— b. 

Dividing, a?= . 

a — m 
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Ex. (23.) Given ax-\-m=bx-\-n to find the yalue of x. 
Conditions, ax-{-m=zbx-{-n. 

Transposing, ax— bx=n— m. 

Dividing, x= r . 

° a—b 

Bx x 

Ex. (24) Given - =01— c to find the value of a:. 

v be 

Conditions, — =m— c. 

b c ' 

Clearing of fractions, Sex — bx=bem — flc 2 . 

_. ... bem — be 9 bc(m—c) 



7^r *l 

Ex. (25.) Given =lbx+n to find the value of a?. 

N am 1 

Conditions, =15s+n. 

a m ' 

Clearing of fractions, 7mx— %a=lhamx-\> amn. 

Transposing, 7mx—15amx=amn-t-8a. 

Dmdm ^ *=7l^=15^ 

Ex. (26.) Given °^- — =a— b to find the value of x. 

v be 

~. ,. . a — x 4a — x 

Conditions, — r =a— b. 

o c 

Clearing of fractions, ac—cx — 4ab+bx=abc — Pc. 

Transposing^ bz— ca:=— oc+4«£-}-a£c— i 2 c, 

Adb — ac-\-dbc — b*c 



Dividing, ar=- 



i-c 



a 2 a; d 

Ex. (27.) Given = \-de=Zx — to find the value of a:. 

v b— c ' e 
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Conditions, -=— — \-de=Sx — . 

b — c e 

Clearing of fractions, c?ez+bd&—cd£=3l>ez—3cez--bd-{-cd. 

Transposing, a*ez — Zbex+%cex=(de t --bde i --bd-\-cd. 

^. ... cde*—bdf—bd+cd 

Dmd,D 8' X =-^+3^33T- 

Ex. (28.) Given Sz-^±^=m+n-^ to 

find the value of z. 

n as * 4z-a.2z+2a 2x+2a 

Conditions, 5a; ; — 5 — =m+n ■ — . 

% c 

Clearing of fractions, 

2Qbcz— 16cz+4ac+2b<x+2abc=z4bcm+41>cn-- Ux— Sab. 

Transposing, 22bcx— l(kx+$bx=4bcm+4bcn— %ab—4ac— 2abc. 

4bcm-{-4bcn — Sab — 4ac — 2abc 



Dividing, x= 



z= 



223c— 16c+8£ 
2bcm+ Zbcn — Aab — 2ac — abc 



llbc-8c+4b 



m /oax n- ^+18 11-3* - AQ 13-ar 
Ex. (29.) Given — ^ 4f ^——Ss— 48 — — 

to find the value of a:. 



18 

n .... 6s+18 11-3* 13-s 21-2* 
Conditions, -jg 4* gr -=5a;-48— H jg-. 

Multiply by 36, 
21fa+648 17 4_ 11+3a . =sl80a ._ 17 28-.39+3ar-42+4g. 

Multiply by 13, 216s+648-2262-143+39a:=2340:c- 22464 

-507+39s-546+52:r. 
Transposing and reducing, 255?— 2431a:=2405— 24165. 
Dividing by -2176, -2176*= -21760. 

*=10. 
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+8 7s— 29&g+l 
9 +5x— 12~ 18 



Ex. (30.) Given ^+ 7 £= 2 |=!?+L 9 to find the valne 



ofx. 



. ..„ 4z+S, 7s-29 &e+19 
Condition* -5-+S=S 18— 

Multiplying by 18, 8a?+6+ ^^ =&c+19. 

3 „ . 126ar— 522 no 
Transposing and reducing, k 19 = 13 * 

Multiplying by 5s— 12, 126s— 522=65s— 156. 
Transposing and reducing, 2=6. 

PROBLEMS IN SIMPLE EQUATIONS. 

Aet. 148. (p. 82.) 

Ex. (13.) Let x = first carriage ; bx = second carriage ; 
then, 6z = the horse. 
Therefore, ar-f-5a;+6a;=12a;=300. 

Dividing, z= 25, value of the first carriage. 

Multiplying, 5a: =125, value of the second carriage 

" 6z=150, value of the horse. 

Ex. (14.) Let x = the age of the daughter. 
Then, Zx = the age of the wife. 
And, 6x = the age of the gentleman. 
Therefore, 10ar==120. 

Dividing, #= 12, daughter's age. 

Multiplying, 3ar= 36, wife's age. 

Multiplying, 6a: = 72, gentleman's age. 

Ex. (15.) Let x = the sum given the second beggar. 
Then, 2x = the sum given the first beggar. 
Then, Sx = the sum given the third beggar. 
And, bx = the sum given the fourth beggar. 
Then, lla;=77 cents. 

Dividing, or= 7, given the second. 

Multiplying, 2s=14, given the first. 

" 3s=21, given the third. 

4# " 5s=35, given the fourth. 
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Ex. (16.) Let x ss oxen, and 2x a cows. 

Then, 55x^+82 x2ar=$1428. 

And 55x+64z=$1428. 

Reducing, 1192=$1428. 

Dividing, 2=12 oxen. 

Multiplying, 22=24 cows. 

Ex. (17.) Let x = a son's portion ; then 2x = a daughter's ; 
and 62 = the wife's. 

Therefore, 5><2+2x22+62=$ 1872. 
And ax+4x+6x=$1872. 

Collecting, 13x=$1872. 

Dividing, ^=144, a son's portion. 

Multiplying, 22=288, a daughter's. 

62=864, the wife's. 

Ex. (18.) Let x = apples ; then 2x = oranges ; 62 = pears. 

Therefore, 2xz+5xS+¥x^5=$2.24. 
Reducing, 322=224. 

Dividing, 2=7, the apples. 

Multiplying, 22=14, the oranges. 

Multiplying, 62=42, the pears. 

Ex. (19.) Let x = the less part, and Ax = the larger. 
Then, 2+42=85. 

Uniting, 52=85. 

Dividing, 2=17, the less part. 

Multiplying, 42=68, the larger part 

Ex. (20.) Let 2 = C's share ; 2+10 = B's ; and 2+2+IO 
^A's. 

Then, 2+(2+10)+(2+2+10)=100. 
Reducing, 42-f20=100. 

Uniting, 42=80. 

Dividing, 2=20, C's share* 

20+10=30, B's share. 
30+20=50, A's share. 
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Ex. (21.) Let x = A's share, and 1000— x = B's. 
. Then, x : 1000— a; : : 7 : 8. 

Multiplying extremes, &c, 8a:=7000— 7z. 
Transposing, 16a;=7000. 

Dividing, a:=466§, A's share, 

1000-466§=533£, B's share. , 

Ex. (22.) Let x = the number. 
Then, |-6|-4 

Clearing of fractions, 5z— 96=3a\ 
Transposing, &c, 2a:=96; 

Dividing, a:=48. 

Ex. (23.) Let z = the days he labored ; 36—3 = the days 
he was absent. 

Then, 125 X*— 50(36— s)=1700. 
Reducing, 125a:— 1800+50a:=1700. 
Collecting and transposing, 1753=3500. 
Dividing, #=20, the days he labored. 

36—20=16, the days he was absent. 

Ex. (24.) Let x = the gallons the cask contained. 
Then, x ~-lkJg 

Clearing of fractions, 6a; — 2ar— 78=3a:. 
Transposing, &c, a:=78 gallons. 

Ex. (25.) Let z = the larger part ; 30— a; = the less. 
Then, ~-6|=|(30-a:). 

Clearing of fractions, 6a:— 60=120— 4ar. 
Transposing and uniting, 10ar=180. 
Dividing, a:=18, the larger. 

30—18=12, the less. 
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Ex. (26.) Let a: = the larger, and z—S = the less. 
Then, 3 s — (a:— 3)»=51. 

Involving (2:— &), a*— (*»— 6a:+9)=51. 
Transposing and uniting, 6z=60. 

Dividing, a:=10, the larger. 

10—3=7, the less. 

Ex. (27.) Let z = the sum A put in ; then 2x = the sum 
B put in ; and 3(z-\-2x) = the sum put in. 

Then, a?+2a:+3(a:+2a:)=864. 
Collecting terms, 12^=864. 

Dividing, a:=72, A put in. 

Multiplying, 2a:=144, B put in. 

Multiplying, 9a:=648, C put in. 

Ex. (28.) Let z = James' apples, and (44— a;) William's. 
Then, §(a:+12)=44— a:— 12. 

Multiplying, 2 *+ 24 =32-a:. 

Clearing of fractions, 2a:+24=288— 9a:. 

Uniting terms, &c, lla:=26£. 

Dividing, x=24, James' apples 

44-24=20, William's. 

Or, 

z— 12=|(44— a:+12). 
Clearing of fractions, &c, 8a:— 96=132— 3a:+36. 
Uniting, &c, lla:=264. 

Dividing, a:=24, James'. 

44—24=20, William's. 

Ex. (29.) Let z = the larger, and 112— a; = the less. * 
Then, 9 : 7 : : z : (112-a:). 

Multiplying extremes, &c, 9(112— a:)=7a\ 
Multiplying, 1008— 9a:=7a:. 

Transposing, &c, 16a:=1008. 

Dividing, a:=63, the larger. 

112-63=49, the less. 
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Ex. (30.) Let x = the greater part, and 19 — x = the less. 
Then, 3a:=4(19— x). 

Multiplying, 3s=76— 4r. 

Transposing, &c„ 7:r=76. 

Dividing, a:==10f , the greater. 

19— lOf =8f , the less. 

Ex. (31.) Let a: = the larger, and 24— a? the less. 
Then, x+7 : (24— s)+4 : : 4 : 3. 

Multiplying extremes, &c, 3z-{-21=112 — 4a:. ' 
Transposing and uniting, 72=91. 

Dividing, a:=13, the larger. ft 

24—13=11, the less. 

Ex. (32.) Let x = the larger, and (#— 4) = the less 
Then, 7a?=ll(ar— 4). 

Multiplying, 7s=lla: — 44. 

Changing terms, &c, 4x=44. 

Dividing, x=ll, the larger. 

11—4=7, the less. 

Ex. (33.) Let x = the bushels of the first kind, and (80— x) 
= the bushels of the second kind. 
Then, " 2503+200(80-;)^ 

Clearing of fractions, 250s+16000— 200ar=16800. 
Uniting terms, 50a;=800. 

Dividing, s=16 bushels, 1st kind. 

80—16=64 bushels, 2nd kind. 

Ex. (34.) Let x = his money. 

Then, . a:— ?=96. 

4 

Clearing of fractions, 4x— #=384. 

Uniting terms, 3as=384. 

Dividing, 2=128, the sum at first 
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Ex. (35.) Let x = the stun he had at first. 

~« x . ^ x Ax 

Then, , +r -4O-tX S - 1 0. 

Clearing of fractions, 10a: + 5a:— 400=4a:. 

Uniting and transposing, lla:=400. 

Dividing, ar=36^f. 

Ex. (36.) Let x = the pupils in the school ; then — study 

2a: 3a: 3x 6a: 2a; 

grammar; x~^-=—; *X-g-=jg=y read; 10 spell; and 

2a: 2x . . 

# tXy=gj study navigation. 

Therefore, , 1 , +10+^=a:. 

' o ' 5 ' 35 

Clearing of fractions, 14s+14a:+350+2r=35a:. 

Uniting and changing terms, £=70. 



x 21a: 
Ex. (37.) Let x = the sum lent ; then s+tjt^-oa > amount 

w , , „ A c A 21a: , 1 21a: 21a: , 21a: 441a: 

at the end of the first year. _+- X -=^ —^-^ 

441*2 " J 44i# 
amount at the end of the second year. "Tn7r+onX-T7wr = 

441a: 441a: 9261a: 

400 + 8000 = -8000 ' am0unt at ^ end of the third ^ 

Therefore, ^^-15.25=2300. 

Clearing of fractions, 9261x— 122000=18400000. 

Uniting terms and dividing, a?=2000. 

Ex. (38.) Let x = the sum left by his father. 

a: 4a: 
Then, a:— -=— , sum remaining. 

4a: 

-v— {-124= his new estate. 
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Then, §(^+124)=||+^= the snm lost 

(T +124 ;-U + ^-J=ir f t= estate remaimn& 

g+^+274+864 

Collecting terms, &c, 12040=7a:. 
Changing terms, &c, a:=1720. 

Ex. (39.) Let x = the money A had. 

n^ 5a; -60 

Then, 




Clearing of fractions, 
Transposing, &c, 
Dividing, 

Ex. (40.) Let x = the sum he gave the youngest son. 
Then, z+133 = the sum he gave the second son. 
And 2a+133 = the sum he gave the oldest. 
Hence, x+z+ 133+2*+133= 1862. 

Collecting, &c, 4z=1862— 266. 

Reducing, 4^=1596. 

Dividing, #=399, youngest son 

399+133=532, second son. 
399+532=931, oldest son. 
Hence he gave the youngest son $399, the second $532, and 
the oldest $931, 

Ex. (41.) Let x = the dollars the purse contained. 
Then, -— 15=A's share. 

A 

And |+13=B's share. 

27=C's share. 

Therefore, ~ 15+|+13+27=ar. 

Clearing of fractions, 2x— 60+z+52+108=4ar. 
Collecting, &c, * a=100. 
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Ex. (42.) Let x = the sum lent 

Then, ar+-=-=500. 

Clearing of fractions, 7s+3a:=3500. 

Collecting terms, 10s=3500. 

Dividing, a: =350. 

Ex. (43.) Let x = the value of the estate. 

Then, ar+|-760+600=2000. 

Clearing effractions, 4z+x— 3040+2400=8000. 
Collecting terms, &c., 5x=8640. 

Dividing, s=1728. 

Ex. (44.) Let x = John's shillings. 
And x+40 = James' shillings. 

Th«« * *+ 40 

Then, r^~9^' 

Clearing of fractions, 9a:=4a:+160. 

Transposing, Ac, 5z=160. 

Dividing, 2=32, John's. 

32+40=72, James'. 

Ex. (45.) Let x = the barrels bought. 
Then, |+ 4 = barrels sold to A. 

And ' x — ( ^+4 J =o~^ s== Darre k remaining. 

*■* (i- 4 )-[<I- 4 )^]= 20 - 



Subtracting, 


8" 


-1+4= 


=20. 


Clearing of fractions, 
Uniting terms, &c, 


ar— 


8+32= 

x= 


=160. 
=136 barrels. 


Ex. (46.) Let re = the number. 






Then, 




x-1 

6 ~ 


=5. 


Clearing of fractions, 




*-7= 
x= 


=30. 
=37. 



SIMPLE EQUATIONS. 51 

Ex. (47.) Let x = the greater. 
And 44 — x = the less. 

Then, ^L-6=|(44— x). 

Clearing of fractions, 15a;— 120=528— 12a:. 

Uniting terms, 27a;=648. 

Dividing, . a: =24, the greater. 

44—24=20, the less. 

Ex. (48.) Let x = the greater number. # 

Then, 43— a: = the less number. 

T Oft 

Therefore, 17- (43-a:)=^p. 

o 

x 20 

Subtracting, — 26+a:= — 5—. 

€> 

Clearing of fractions, — 78+3a;=a:— 20. 

Uniting terms, &c, 2a;=58. 

"Dividing, a;=29, the greater. 

43—29=14, the less. 

Ex. (49.) Let x = the time the son would reap*the field; 
then, as Jones could reap the field in 10 days, it is evident he 
could reap fa of it in one day. And, as he with his son could 
reap the field in 8 days, they would both together reap i of it in 
one day. 

Therefore, £— fa= fa field : 1 field : : 1 day : x days. 

x 

Multiplying extremes, &c, Zft^*' 

Clearing of fractions, ar=40 days. 

Ex. (50.) Let x = the number of shillings A must pay B. 
Then, as A could reap £ of the field in one day, and A and B \ 
of it in a day, it is evident B could reap £ — $=fa of it in one 
day, and four times ^ of it in 4 days, = £ of the field. 

Therefore, 1 : £ : : 90 : x 

x=b0 shillings. 
5 
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Ex. (51.) Let x = the value of the first horse. 

Then, f (x+80)=-^" == second horse. 

o 

Therefore, 5 *+ 150 +30=3:e. 

Clearing of fractions, 5a;+ 150 +90=9*. 
Uniting terms, &c, — 4r=— 240. 

Dividing by —4, x=60, first horse. 

|(60+30) =150, second horse. 
Hence the first horse is worth $60, and the second $150. 

Ex. (52.) Let x = the whole sum lent. 
Then, ^ X .05+^X.06=180. 

Clearing of fractions, &c., .15z+.3x=1440. 
Uniting terms, .45ar==1440. 

Dividing by .45, ar=3200. 

3(3200)=1200, at 5 per cent. 
3200—1200=2000, at 6 per cent. 

Ex. (53.) Let x = the time A and B could do the work ; 
then, as A could do it in 12 days, and B in 10 days, A would do 
-fa and B -^ of it in one day. 

Therefore, tV+tV=W • 1 •' • 1 day : x days. 
Multiplying extremes, &c, -^ =1. 

Clearing of fractions, lLr=60. 

Dividing, x—b^fc days, A and B. 

Again, as A would do ^ °f ^ m one day, an< * C £ of it in 
a day; 

Therefore, i^+i^A wor ^ : 1 wor ^ : : 1 day : x days. 

bx 
Multiplying extremes, &c, o7=l* 

Clearing of fractions, 52=24. 

Dividing, £=4f , A and C. 
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Again, let x = the time JB and would do the work. As B 
would do ^j of it in one day, and C $ of it ; 

Therefore, T V+4=a^ wor ^ : 1 wor ^ : : * &*J : x ^ & J B » 

9x 
Multiplying extremes, &c, Zn == ^* 

Clearing of fractions, 9o:=40. 

Dividing, x=4£ , B and C. 

Again, let x = the time A, B and would do the .work. As 
A would do ^ °f th e ^ aDOr m one &&J> B iV> ana * C i of it ; 
Therefore, -iV+iV+i^T^r work : 1 work : : 1 day : x days. 

Multiplying extremes, &c, foTr^* 

Clearing of fractions, 37a; =120. 

Dividing, #=3^. 

Ex. (54.) Let x = the principal. 

Then, s+a;X.10x4=780+780x.06x5. 

Collecting, &c, 1.4a:=1014. 

Dividing, s=724.28f 

Ex. (55.) Let x = the time. 

Then, 500x8x*=270x4x6. 

Multiplying, 4000^=6480. 

Dividing, a?=lf ^ years. 

Ex. (56.) Let 6a: = the number of leaps the greyhound 
must take. 

Therefore, 9x = the number the fox takes at the same time. 
And 9a:+60 = the whole number the fox takes. 

Therefore, 3 : 7 : : 6s : 9s+60. 

Multiplying extremes, &c, 27s+l 80=422. 

Changing terms, &c, 15a;=180. 

Dividing, 3=12. 

Multiplying, 6s=72, greyhound. 

" 9s=108, the fox. 

That is, the greyhound makes 72 leaps and the fox 108. 
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Ex. (57.) Let bx = the number of dollars the men received. 
Then, 46 — bx = the number the women received. 
And x = the sum one man received. 

And 8— x = the sum one woman received. 

Then, 56— 7x=46— 5*. 

By transposition, 2z=10. 

Dividing, #= 5. 

Multiplying, 5z=25, men received. 

And 46—25=21, women received. 

Ex. (58.) Let x = the value of the first farm. 

Then, $(183+*)= ^~ = value of ^ second farm - 

Clearing effractions, 10248+66s-|-13176=117a:. 
Transposing and uniting, 61z=23424. ^ 

Dividing, 2=384, 1st farm. 

£(183+384)=441, 2nd&rm. 

Ex. (59.) 1st. To find the position of the second-hand. 

Let x = the time and place of the minute-hand. 

Then, as the second-hand moves sixty times as fast as the 
minute-hand, it is evident it must have made one revolution of 
sixty seconds, and also sixty times x, = 60je, in order to be be- 
tween the hour-hand and minute-hand, and be equal distances 
between them ; and, as the seconds in any given distance are 
sixty more in number than the minutes, it is evident that 
60a:— 60= the time and place of the second-hand. 

And, as the hour-hand moves only ^ as fast as the minute- 
hand, 

__ x 

Then, =^ = the time and place of the hour-hand. 

Now, by the question, the difference in time between the 
minute-hand and second-hand is equal to the time between the 
second-hand and hour-hand 
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Therefore, z— BOs— 60=60s— 60— ^r. 

Clearing of fractions, 1427a:=1440 m. =86400 seconds. 
Dividing, zsszGOfffig- seconds. 

2nd. To find the position of the minute-hand. 

Again, let x = the time and place of the minute-hand. Then 
it is evident the second-hand will have made one revolution of 
60 seconds, and will also have passed over sixty times as many 
seconds as the minute-hand has minutes. 

Therefore, 60z — 60= the time and place of the second-hand. 
And, as the hour-hand, as we have before stated, moves -^ as 
fast as the minute-hand, * 

z 
Then, — = the time and place of the hour-hand. 

As the space or time between the minute-hand and second- 
hand, by the question, is equal to the time between the minute- 
hand and hour-hand, 

Therefore, 60*— 60— z=z— ^. 

Clearing of fractions, 720a:— 720— 12a:=12a:— z. 
Uniting terms, 697a;=720 m.=43200 seconds. 

Dividing, a:=61fff seconds. 

3d. To find the position of the hour-hand. , 

Let z = the time and place of the minute-hand. 

z 
— = the time and place of the hour-hand. 

And 60— 60y=s the time and place of the second-hand. 
It is evident, in this last case, that the second-hand has not 
performed one revolution. 

Therefore, a— ^=^+60— 60*. 

Clearing of fractions, 12a:— ar=a:+720— 720*. 
Uniting terms, 730z=720 m.=43200 seconds 

Dividing, £=5{ty$ seconds. 

5* 
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Ex. (60.) Let x = the number. 

Then, 3s+12— 54=144-32:. 

Collecting terms, 6*:=144— 12+54=186. 

a?=3L 



SIMPLE EQUATIONS OP THE FIRST DEGREE, CONTAINING TWO UN 
KNOWN TERMS. 



Art. 152. (p. 93.) 



Ex. (6.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 3, 

5. Subtracting, 

6. Dividing, 

7. Multiplying (1) by 4, 

8. Multiplying (2) by 7, 

9. Subtracting, 
10. Dividing, 

Hence £=4, and y=3. 

Ex. (7.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 3, 

4. Multiplying (2) by 7, 

5. Subtracting, 

6. Dividing, 

7. Multiplying (1) by 2, 

8. Adding (2) to (7), 

9. Dividing, 
Hence ar=5, and y=2. 

Ex. (8.) 1. Conditions, 

2. Conditions, 

3. Multiplying (1) by 2, 

4. Multiplying (2) by 3, 

5. Subtracting, 

6. Dividing, 



3z+7y= 33. 

2s+4y= 20. 

6s+14y= 66. 

6*+12y= 60. 

2y= 6. 

y= 3. 

12x+28y=132. 

14s+28y=140. 

2s= 8. 

x= 4. 



7s+2y= 39. 

3s— 4y= 7. 

21s+6y=117. 

21s-28y= 49. 

34y= 68. 

y= 2. 

14ar+4y= 78. 

17*= 85. 

v s= 5. 



6s— %= 27. 

4a:— 6y=— 2. 

12s-6y= 54. 

12s— 18yc=— 6. 

12y= 60. 

!/= 5. 
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7. Multiplying (1) by 2, 


12a:— 6y= 54. 


8. The (2), 


4a:— 6y=— 2. 


9. Subtracting (8) from (7), 


82= 56. 


10. Dividing, 


x= 7. 


Hence a:=7, and y=5. 




Ex. (9.) 1. Conditions, 


7a:+3y= 62. 


2. Conditions, 


5a:— 2y= 36. 


3. Multiplying (1) by 2, 


14ar+6y=124. 


4. Multiplying (2) by 3, 


15a:— 6y=108: 


5. Adding (3) to (4), 


29z=232. 


6. Dividing, 


a:= 8. 


7. Multiplying (1) by 5, 


35a:+15y=310. 


8. Multiplying (2) by 7, 


35a:-14y=252. 


9. Subtracting (8) from (7), 


29y= 58. 


10. Dividing, 


#= 2. 


Hence a:=8, and y=2. 




Ex. (10.) 1. Conditions, 


12a:-f 8y=116. 


2. Conditions, 


2a:— y= 3. 


3. Multiplying (2) by 6, 


12a:— 6y= 18. 


4. Subtracting (3) from (1), 


Uy= 98. 


5. Dividing, 


y= 7. 


6. Multiplying (2) by 8, 


16a:— 8y= 24. 


7. Adding (1) to (6), 


28a:=140. 


8. Dividing, 


a:= 5. 


Hence x=5, and y=7. 




Ex. (11.) 1. Conditions, 


lla:+3y= 124. 


2. Conditions, 


2a:— 6y=— 56. 


3. Multiplying (1) by 2, 


22a:+%= 248. 


4. Adding (2) to (3), 


24a:= 192. 


5. Dividing, 


x= 8. 


6. Multiplying (2) by 11, 


♦ 22a:-66y=-616. 


7. Subtracting (6) from (3), 


72y= 864. 


8. Dividing, 


y= 12. 


Hence a:=8, and y=12. 
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Ex. (12.) 1. Conditions, 


9x+4y=z 58. 


2. Conditions, 


Sz+2y= 26. 


3. Multiplying (2) by 3, 


9z+6y= 78. 


4. Subtracting (1) from (3), 


2y== 20. 


5. Dividing, 


y= 10. 


6. Multiplying (2) by 2, 


6s+4y= 52. 


7. Subtracting (6) from (1), 


&r= 6. 


8. Dividing, 


x= 2. 


Henpe a:=2, and y=10. 




Ex. (13.) 1. Conditions, 


6s+5y=112. 


2. Conditions, 


8x— 2y= 80. 


3. Multiplying (1) by 2, 


12x+10y=224. 


4. Multiplying (2) by 5, 


40s— 10y=400. 


5. Adding (3) to (4), 


52s=624. 


6. Dividing, 


a:= 12. 


7. Multiplying (1) by 4, 


24s+20y=448. 


8. Multiplying (2) by 3, 


24s— 6y=240. 


9. Subtracting (8) from (7), 


26y=208. 


10. Dividing, 


y= 8. 


Hence z=12, and y=8. 




Ex. (14.) 1. Conditions, 


7s— 2y=— 6. 


2. Conditions, 


2x+2y= 24. 


3. Adding (1) to (2), 


9s= 18. 


4. Dividing, 


s= 2. 


5. Multiplying (4) by 7, 


7x= 14. 


6. Subtracting (1) from (5), 


2y= 20. 


7. Dividing, 


y= 10. 


Hence x=2> and y=10. 




Ex. (15.) 1. Conditions, . 


6x+lly= 115. 


2. Conditions, 


8s— 22y=— 30. 


3. Multiplying (1) by 2, 


12s+22y= 230. 


4. Adding (2) to (3), 


20*= 200. 


5. Dividing, 


x= 10. 
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6. Multiplying (1) by 2, 


♦ 12z+22y=230. 


7. Multiplying (5) by 12, 


12z=120. 


8. Subtracting (7) from (6), 


22y=110. 


9. Dividing, 


y= 5. 


Hence ar=10, and y=5. 




Ex. (16.) 1. Conditions, 


2s+3y= 47. 


2. Conditions, 


10x-12y=-62. 


3. Multiplying (1) by 4, 


8x+12y== 188. 


4. Adding (2) to (3), 


18*= 126. 


5.. Dividing, 


s= 7. 


" 6. Multiplying (1) by 5, 


10s+15y= 235. 


7. Subtracting (2) from (6), 


27y= 297. 


8. Dividing, 


y= 11. 


Hence a?=7, and y=ll. 




Ex. (17.) 1. Conditions, 


H= »• 


2. Conditions, 


■ W-.i 


3. Clearing of fractions, * 


Sx—2y= 0. 


4. " . " " 


3z+2y= 72. 


5. Adding (3) to (4), 


Qx= 72. 


6. Dividing, 


x= 12. 


7. Subtracting (3) from (4), 


4y=: 72. 


8. Dividing, 


y= 18. 


Hence the value of a:=12, and y= 


=18. 


Ex. (18.) 1. Conditions, 


Zx .. 
T -Sf- ii- 


2. Conditions, 


«+|= 37. 



3. Clearing of fractions, 3a;— 5y= 55. 

4. « " and multiplying by 5, 25s+5y=925. 
• 5. Adding (3) to (4), 28z=9€0. 

6. Dividing, s= 35. 
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7. Multiplying (3) by 5, 


15a:— 25y= 275. 


8. Multiplying (2) by 15, 


15s-f 3y= 555. 


9. Subtracting (7) from (8), 


28y= 280 


10. Dividing, 


y= 10. 


Hence the values of ar=35, and y=10. 




Ex. (19.) 1. Conditions, 


4* % o 


2. Conditions, 


z+7y= 175. 


3. Multiplying (1) by 21, 


12s— 14y= 42. 


4. Multiplying (2) by 2, 


2a:-f 14y= 350. 


5. Adding (3) to (4), 


14r= 392. 


6. Dividing, 


X=: 28. 


7. Multiplying (2) by 12, 


12s+84y=2100. 


8. Subtracting (3) from (7), 


98y=2058. 


9. Dividing, 


* y= 21 


Hence the values of s=28, and y=21. 


• 


f¥-I=19] 




Ex. (20.) Given i 8 9 I to find the value of a: and y. 


[3*+%=126j 




1. By the first condition, 


--^- 19 
8 9"*" 


2. By the second condition, 


3z-f-3y= 126. 


3. Multiplying the 1st by 72, 


63a;— 8y=1368. 


4. Multiplying the 2d by 21, 


63a?+63y==2646. 


5.* Subtracting the 3d from the 4th, 


71y=1278. 


6. Dividing, 


y== 18. 


7. Substituting 18 for y in the 3d, 


63a:— 144=1368. 


8. Transposing, &c, 


63a:=1512. 


9. Dividing, 


a:= 24. 



f 14*+§= 38 
Ex. (21.) Given i ^T 

{ s+l^HGj 
and y. 



to find the value of x 
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1. By the first condition, 

2. By the second condition, 

3. By transposition, 

4. By substituting the value of & in the 3d, 



38. 



x+12y= 146 
a:=146-12y. 



by 



14(146— 12y)+-^= 38. 



5. Reducing, &c., 

6. Clearing of fractions, 

7. Transposing, &c, 

8. Dividing, 

9. By substitution, 



2044-168y+^= 38. 



5y_ 



12264-10(%-f5y= 228. 

1003^=12036. 

y= 12. 

a:=146-144= 2. 



Ex. (22.) Given 



7 10""" 



and y. 



-20 



[+3y= 134 



1. First condition, 



to find the value of x 



*- 7y — 20 
7 W 2 °- 



2. Second condition, 

3. Multiplying (1) by 70, 

4. Multiplying (2) by 40, 

5. Subtracting (3) from (4), 

6. Dividing, 



!+%= 



134. 



10a;-49y=— 1400. 

10ar+120y=5360. 

169y=6760. 

y= 40. 

7. By substituting the value of y in (4), lOx-f 4800=5360. 

8. Transposing, &c, x= 56. 



Given ] , .J to find the value of x and y. 

( mx-\-ny=a ) 



1. First condition, 

2. Second condition, 

3. Multiplying (2) by a, 

4. Multiplying (1) by m, 

5. Subtracting (4) from (3), 

6. Dividing, 



az-{-by=zc. 
mz-\-ny=zd. 
maz-{-any=ad. 
maz-l-mby=zmc. 
any — mby=ad — mc. 
ad — mc 
* an — nUt 
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7. Multiplying (2) by b, 

8. Multiplying (1) by n, 

9. Subtracting (8) from (7), 

10. Dividing, 



bmx-\-bny=:bd. 

anz-\-bny=cn. 

bmx—anx=bd—cn. 
bd — en 
bm — an 



Ex. (24.) Given 
1. First condition, 



a b 



x i y 

c+d= n 



2. Second condition, 

3. Clearing (1) of fractions, 

4. Clearing (2) of fractions, 

5. Multiplying (3) by d, 

6. .Multiplying (4) by £, 

7. Subtracting (5) from (6), 

8. Dividing, 

9. Multiplying (3) by c, 

10. Multiplying (4) by a, 

11. Adding (9) and (10), 

12. Dividing, 



to find the value of z and y 



— T =wi. 
a b 

c+h n - 



bz—ay= 

dz+cy= 

bdz—ady= 

bdz-\~bcy= 

ady+bcy= 



V= 



■-abm. 
•-cdn. 
zabdm. 
zbedn. 

-.bedn — abdm. 
bedn — abdn 



bcx — acy~ 
adz+acys 
adz-\-bcz= 



ad-{-bc 
zabem. 
zacdn. 

•abcm-\-acdn. 
abem+acdn 

ad~{-bc 



Ex. (25.) Given 



|-12=| +8 



value of z and y. 

1. First condition, 



^ + |-8=^ + 27 



• to find the 



I-iH+s. 



2. Second condition, 

3. Clearing (1) of fractions, &c, 2x— 



x+y x _ 2y— x , „ 

—+3- 8 — r"+ 27 - 

80. 
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4. Clearing (2) of fractions, &c, 47s— 18y=2100. 

5. Multiplying (3) by 18, 36a:— 18y= 1440. 

6. Subtracting (5) from (4), lla:= 660. 

7. Dividing, ar= 60. 

8. Substituting the value of x in (3), 120— y = 80. 

9. Transposing, &c, y= 40. 



1 ( 3ar— y—2z= \ 
Ex. (3.) Given 2 ) 6a:+2y+3^=45 [ j 
3 ( 4H-3v- *=31 ) 



SIMPLE EQUATIONS, CONTAINING TWO OE MORE UNKNOWN TERMS. 

. Art. 152. (p. 97.) 

« \ /»...«.« . ac I to find the value of 
3 C 4r-J-3y— z=31 ) ' * 
Subtracting twice the first from the second, and we have 

4. 4y+7z=:45. 
Subtracting twice the second from three times the third, 

5. 5y— 9z=3. % 
Subtracting four times the fifth from five times the fourth, 

a 6. 71z=213. 

7. z= 3. 
Substituting for z its value in the fourth, 

8. 4y+21==45. 

9. . y= 6. 
Substituting for y and z their values in the third, 

10. 4*+18-3=31. 

11. x=z 4. 



to find the values 



1* 8a:— 9y— 7z=— 36 
Ex. (4.) Given 2 ) 12s— tf-3z= 36 ' . - 

8 { to-ty-^ 10 5 <***"**• 
Subtracting three times (1) from twice (2), 

4. 25y+15z=a80. 

5. 5y+ 3z= 36. 
Subtracting four times (3) from twice (2), 

6. 6y— 2*=32. 
6 
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Subtracting five times (6) from six times (5), 

7. 28z=56. 

8. • z= 2. 
Substituting for z its value in the (6), 

9. fy-4^32. 

10. 6y=36. 

11. y= 6. 
Substituting for y and z their values in the (3), 

12. 6s-12-2=10. 

13. 6ar=24. 

14. *= 4. 

l ( 7x+4y- s= 78% ' 

Ex. (5.) Given 2< 42;— 5y— 3z=— 21 > „ , 

«/ © * o^ \ ofa:, yandz. 

3 ( *— %— 4z=— 37 ) y 

Subtracting seven times (2) from four times (1), 

4. 51y+17z=459. 
Subtracting four times (3) from (2), 

5. 7y+13z=127. 

Subtracting seven times (4) from fifty-one times (5), * 

6. 544z=3264. 

7. 2=6. 
Substituting for z its value in the (5), 

8. 7y+78=127. 

9. 7y= 49. 

10. y= 7. 
Substituting for y and z their values in (1), 

11. 7s+28-6=78. 

12. 7s=56. 

13. x= 8. 

1 , *+y=30 \ 
Ex. (6.) Given 2 } a:+z=25 > to find the values of a:, y and z. 

3 ( H-*=15 ) 
Subtracting (2) from (1), 
4. y— z=5. 
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Subtracting (4) from (3), 

5. 2z=10.. 

6. z= 5. 
Substituting for z its value in (3), » 

7. y+5=15. 

8. y=10. 

Substituting for y its value in the (1), 

9. 3+10=30. 
10. s=20. 

1 ( &r-4y=24- z ) x . , A . - 
■n ,* x /r « ) * . . o* C *o "nd the values of a:, 

Ex. (7.) Given 2 < 6*+ y= z+M > 

. 3< *+80=:8y-H*) ym<XZ * . 
Subtracting three times (1) from four times (2), 

4. 16y-7z=264. 
Subtracting (2) from six times (3), 

5. 19y+23z=564. 

Subtracting nineteen times (4) from sixteen times (5), 

6. 501z=4008. 

7. z=8. 
Substituting for z its value in (4), 

8. 16y=264+56=320. 

9. y=20. 
Substituting for y and z their values in (1), 

10. 8z-80=24— 8. 

11. 8a:=96. 

12. a:=12. 



Ex. (8.) Given 2 
3 



2+3"4- 23 
3 4^2 



-+£—-=17 
U + 2 3 ' 



4. Clearing of fractions, 

5. Clearing of fractions, 



r to find the values of x 9 
y and z. 



6s+4y— 3z=276. 
4z— 3y+6*=144. 



5 KEY TO QKKIMLIAV'S ALOIBBA. 

6. Clearing of fractions, 3x+6y— 4z=204. 
Subtracting three times (5) from twice (4), 

7. 17y-24z=120. 
Subtracting three times (5) from four times (6), 

8. 83y-34z=384. 
Subtracting thirty-three times (7) from seventeen times (8), 

9. 214z=2568. 

10. z=12. 
Substituting for z its value in (7), 

11. 17y-288=120. 

12. y=24. 
Substituting for y and z their values in (4), 

13. 6s+96-36=276. 

14. Uniting terms, 6s=216. 

x= 36. 



to find the values 
of u, z, y, z. 



1 ,3u+ z+2y— z=22^ 

Ex. (9.) Given \ J ,f7+ 3 ^ 
v ' 3 J 4w+3a:— 2y =19 

4 I 2m +4y+2z=46 

Subtract three times (3) from four times (1), 

5. — 5s+14y— 4z=31. 
Subtract the (3) from twice (4), 

6. — 3s+10y+4z=73. 
Add three times (2) to four times (6), 

7. 37y+25z=397. 
Add five times (2) to four times (5), 

8. 51y-z=299. 
Subtract thirty-seven times (8) from fifty-one times (7), 

9. 1312z=9184. 

10. *=7. 

Substituting for z its value in the (8), 

11. 51y-7=299. 

12. Uniting terms, 51y=306. 

13. t/=6. 
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Substituting for y and z their values in (2), 

14. 4s-6+21=35. 

15. Uniting terms, 4#=20. 

16. *= 5. 
Substituting for y and z their values in (3), 

17. 4^+15—12=19. 

18. Uniting terms, 4w=16. 

19. u= 4. 



EQUATIONS OF THE FIRST DEGREE, CONTAINING SEVERAL UNKNOWN 
QUANTITIES. 

Problems, (p. 98.) 
Ex. (1.) 1. Conditions, A-\ — 7^- =55. 

2. Conditions, .B-| — i— =50- 

3. « C+^=50. 

Clearing of fractions, 

4. 24+ B+ C=110. 

5. A+8B+ C=150. 

6. A+ 5+5C=250. 

7. Subtracting (4) from twice (5), 5jB+C=190. 

8. Subtracting (5) from (6), —25+40=100. 

9. Adding twice (7) to five times (8), 22C=880. 

10. Dividing, C= 40. 

11. Substituting for C its value in (7), 55+40=190. 

12. Keducing, 5B=150. 

13. Dividing, 5= 30 

14. Substituting for B and C their values in (5), 

^+90+40=150. 

15. Collecting terms, A= 20 

Hence A had $20, B $30, and C $40. 
6* 
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Ex. (2.) Let the prices of the sugar = z, y and z. 

1. Then, 3s+4y+2z= 60. 

2. " 4z-faf+bz= 59. 

3. And *.flOy4-3z= 90. 

4. Subtracting three times (2) from four times (1), 

l%-7z= 63. 

5. Subtracting (2) from four times (3), 39y+7z=301. 

6. Adding (4) and (5), 52y=364. 

7. Dividing, y= 7. 

8. Substituting for y its value in (4), 91— 7*= 63. 

9. Transposing, 7z= 28. 

10. Dividing, z= 4. 

11. Substituting for y and z their values in (3), 

3+70+12= 90. 

12. Uniting terms, x=. 8. 
Hence the price of the first quality is 8 cents per lb. ; the 

second, 7 cents; the third, 4 cents. 

Ex. (3). Let x = best horse, y = the worst horse, and z 
= the harness. 

1. Then, x+y+z=120. 

2. « V+z= 2s. 

3. And x+z= By. 

4. Subtracting (2) from (1), a:=120— 2x. 

5. Transposing, &c, x= 40. 

6. Subtracting (3) from (1), y=120— 3y. 

7. Transposing, &c, y= 30. 

8. Substituting the values of £ and y in (1), 

40+30+z=120. 

9. Transposing, &c, z= 50. 

Hence the value of worst horse is $30, the best horse $40, 
and the harness $50. 

Ex. (4.) Let z, y and z = the three numbers. 
1. Then, *+?d^=34. 
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2. Then, * y+^+^34. 

3. And ^ + ?+? = 34. 

Clearing of fractions, we have 

4. 2z+y+z= 68. 

5. z+3y+z=102. 

6. *+y+4*=186. 

7. Subtracting (4) from twice (5), 5y+z=136. 

8. Subtracting (5) from (6), — 2y+3z= 34. 

9. Adding twice (7) to five times (8), 17z==442. 

10. Dividing, z= 26.. 

11. Substituting for z its value in (7), 5y+26=136. 

12. Transposing, 5y=110. 

13. Dividing, y= 22. 

14. Substituting for y and z their value in (6), 

■ 3+22+104=136. 

15. Transposing, &c, x= 10. 
Hence the numbers are 10, 22 and 26. 

Ex. (5.) Let the three digits be represented by (z—y), z, and 
(z-\-y) ; then the number will be 100(a;— -y)+10a;+a:+y=llla: 

-. m. o Ills— 99y ., 

1. Therefore, g ^=41. 

~2~ 

2. Clearingof fractions, 742; — 66y=41ar. 

3. Transposing, 332=66^. 

4. Dividing, ar= 2y. 

5. Again, Ilia;— 99y+396=100(ar+y)+10a:+ar— y. 

6. lllr— 99y+396=100ar+100y+10s+s— y. 

7. Keducing, 198^=396. 

8. Dividing, y= 2. 

9. Substituting for y its value in (4), 

z= 4. 
4—2=2, first digit; 4, second digit; and 4+2=6, the third 
digit ; and the number is 246. 
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Ex. (6.) Let x = bushels of wheat, and y = bushels of rye. 

1. Then, 7s=4y+3. 

2. And x : y : : 3 : 5. 

3. Multiplying extremes, &c, bz=3y. 

4. Multiplying (1) by 5, r 35z=20y+15. 

5. Multiplying (3) by 7, 35x=21y. 

6. Subtracting (5) from (4), Ac, y=15, rye. 

7. Substituting for y its value in (3), 5x=45. 

8. Dividing, ~~ a:= 9, wheat. 
Hence there are 9 bushels of wheat, and 15 of rye. 

Ex. (7.) Let x = the property of A, and y = the property 
ofB. 

1. Then, 7a:+!=990. 

2. And 7y+|=510. 

Clearing the terms of fractions, we have 

3. 49ar+y=6930. 

4. And a:-f-49y=3570. 

5. Subtracting (3) from forty-nine times (4), 

2400^=168000. 

6. Dividing, y=70. 

7. Substituting for y its value in (3), 49s-f-70=6930. 

8. Transposing and dividing, £=140. 
Hence A's property is $140, and B's $70. 



Ex. (8.) Let x = A's age, and y = B's age. 



x 



1. Then, • y _:Lf-5= 6. 

2. And y i 4 — £ 

A a r^ 4 - 14- 

3. Clearing of fractions, 7y—-;r+35= 42. 

4. " " . ■ 14y+280= bx 

5. Subtracting twice (3) from (4), 3x=294. 

6. Dividing. *= 98. 
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7. Substituting for z its value in (3), 7y— 98+36= 42. 

8. Reducing terms, 7y=105. 

9. Dividing, y= 15 
Hence A's age = 98 years, and B's age = 15 years. 

Ex. (9.) Let - = the fraction. 

y 



1. Then, 




y * 


2. And 






3. Clearing of fractions, 




Sx+S=y. 


4. " " " 




4x=y-\-l. 


5. Subtracting (3) from (4), 




x— 3=1. 


6. Uniting terms, &c, 




x=4. 


7. Substituting for x its value in 


(3), 


12+3=y. 


8. Transposing, &c, 




y=15. 


Hence the fraction is -fa. 







Ex. (10.) Let x = A's age, and y = B's age. 

1. Then, • xJtq^L^ 25. 

A 

2. And *- ^T-F 

3. Clearing of fractions, 2a;— ar+y= 50. 

4. " " « 15y— 3z— 3y= 5a\ 

5. Adding one times (4) to eight times (3), 20y=400. 

6. Dividing, y= 20. 

7. Substituting for y its value in (3), ar+20= 50. 

8. Transposing, &c, x== 30. 
Hence A's age = 30 years, and B's = 20 years. 

Ex. (11.) Let x = the larger number, and y = the less. 

1. Conditions, 4( a: -j- y )_5Z? == 62. 

2x 

2. " {x+y)-(x-y)= T . 
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3. Clearing of fractions, 16z+16y— z+y=248. 

4. Uniting terms, 15a+17y=248. 

2x 

5. Uniting terms of (2), 2y= -^.. 

6. Clearing of fractions, 6y= 2x. 

7. Adding fifteen times (6) to twice (4), 124y=496. 

8. Dividing, y= 4. 

9. Substituting for y its value in (6), 2*= 24. 
10. Dividing, s= 12. 

Therefore, 12 = the larger number, and 4 = the less. 

Ex. (12.) Let x = A's money, y = B's money, and z = C's 
money. 

1. Then, by conditions, s+100=y-|-z. 

2. " " " y+100=2(s+z). 

3. " " " z+100=3(a:+y). 

4. Adding twice (1) to (2), 300=y+4z. 

5. Adding three times (1) to (3), 400=6y+2z. 

6. Subtracting half (5) from thrice (4), 700=11*. 

7. Transposing and dividing, 2=63^. 

8. Substituting for z its value in (b), 400=6y+127-ft : - 

9. Transposing, &c, 6y=272 T 8 T . 

10. Dividing, y= 45^. 

11. Substituting for y and z their value in (1), 

3+100= 45tV4- 63 A- 

12. Uniting terms, &c, x=9 T 1 r . 

Hence, first man's money, $9^; the second, $45^; the 
third, $63/ T . 

Ex. (13.) Let x f y and z = their respective ages. 

1. Then, by conditions, z-\-y-{-z=90. 

2. " " " (a+z)-y=30. 

3. " v « (*+?)-*= |. 

4 Subtracting (2) from (1), 2y=60. 

5. Dividing, y=30. 
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6. Subtracting (3) from (2), 2z— 2y=30— j. 

7. Multiplying (6) by 4, 8z— 8y=120-z. 

8. Transposing, &c, (7), 9z— 8y=120. 

9. Substituting for y its value in (8), 9z— 240=120. 

10. Transposing, 9z=360. 

11. Dividing, z= 40. 

12. Substituting for y and z their values in (1), 

3-1-30+40= 90. 

13. Collecting terms, &c, z=s 20. 

Hence A's age 20, B's 30, and C's 40 years. 

Ex. (14). Let w, z, y> z, represent their estates respectively. 

1. Then, by conditions, w-\-z+y+z= 14000. 

2. « « " 2M7+3a:-fI+f=16000. 

4 2 5 < 

2z 

3. " " « W7+2a;+2y+^ =18000. 



to . z 



.%+%= 4000. 



2^3 r 4 1 6" 

5. Subtracting ten times (2) from twenty times (3), 

10s-f-35y+6z=200000. 

6. Subtracting ten times (2) from twenty times (1), 

— 10s+15y+18z=120000. 
7; Subtracting sixty times (4) from thirty times (3), 

40z+45y=300000. 

8. Multiplying, (6) by 4, -40* +60y+ 72^=480000. 

9. Adding (7) to (8), 105y+72z=780000. 

10. Adding (5) to (6), 50y+24z= 320000. 

11. Subtracting (9) from three times (10), 45y=180000. 

12. Dividing, y= 4000. 

13. Substituting for y its value in (10), 

200000+24z=320000. 

14. Transposing, &c, z= 5000. 

15. Substituting for y ite value in (7), 40s-fl80000=300000. 

16. Transposing, &c, ar= 3000. 
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17. Substituting for z, y, z, their values in (1), 

tr+8000-t-4000+5000= 14000. 

18. Transpoaing, Ac, «?== 2000. 
Hence A's estate $2000, B's $3000, C's $4000, and D's $5000. 

Ex. (15.) Let the four numbers be represented by w, x, y 
and 2, respectively. 



1. Then, by conditions, 


*+!= 357. 


2. << " « 


*+!= 476. 


3. « « « 


. y+|= 595, 


4 <( «« « 


| + *= 714. 


5. Clearing of fractions, 


2w+x=i 714. 


6. " " " 


Sx+y= 1428. 


7 <( u c< 


4y+s= 2380. 


8. '* " " 


w+bz=: 3570. 


9. Subtracting (5) from twice (8), 


-ar+10z=. 6426. 


10. Adding (6) to three times (9), 


y+30z=20706. 


11. Subtracting (7) from four times (10), 


119z=80444. 


12. Dividing, 


z= 676. 


13. Substituting for z its value in (7), 


4y+676= 2380. 


14. Transposing, &c, 


y= 426. 


15. Substituting for y its value in (6), 


3s-f-426= 1428. 


16. Transposing, &c, 


ar= 334. 



17. Substituting for x its value in (5), 2tt?-J-334= 714. 

18. Transposing, &c, w= 190. 

Hence the four numbers are 190, 334, 426, and 676. 

Ex. (16.) Let x =» the length of the field, and y = its 
breadth. 

1. Then, xXy=xys* the contents of it. 

2. ^+5XrF5=^+5y+4a:+20. 

3. By condition, xy+240=:xy+&y+4x+2Q. 

4. Transposing, &c, 5y+4a:=220. 
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5. Again, a— -4Xy— 5=zy— 4y— 5s-j-20. 

6. Then, by conditions, sy— 210=a:y— 4y— 5#-j-20. 

7. Transposing, &c, 4y+5a;= 230. 

8. The (4), by+4x= 220. 

9. Multiplying (7) by 5, 20y+ 25^=1150. 

10. Multiplying (8) by 4, 2Qy+l6x= 880. 

11. Subtracting (10) from (9), 9x= 270. 

12. Dividing, z= 30. 

13. Substituting x for its value in (8), 5y+120= 220. 

14. Transposing, &c, y= 20. 
Therefore the length of the field is 30 rods, and its breadth 

20 rods, and it contains 600 square rods. 

Ex. (17.)^ Let x = the price of wheat per bushel, in shillings, 
and y = the price of the barley. 

Then, = the number of bushels in ther second offer. 

x 

1. Therefore, 12s=8y-f-56. 

2. And ^ Xy== 125. 

3. Therefore, * %y= bx. 

4. And 12*= 5z+56. 

5. Transposing, 7x= 56. 

6. And x= 8. 

7. Therefore, y= 5. 

The prices of wheat and barley per bushel were 8 and 5 
shillings respectively. 

Ex. (18.) Let x = oxen, and y = cows. 

1. Conditions, - re+y=89. 

2. " x— 4— 7=y— 20 - 

3. Uniting terms, x — y= — 9. 

4. Subtracting (3) from (1), 2y=98. 

5. Dividing. y=49. 

6. Substituting for y its value in (1) , a:-{-49= 89. 

7. Transposing, &c, £=40. 

There were 40 oxen and 49 cows. 

7 
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Ex. (19.) Let z = A's turkeys, and y = B's turkeys. 

1. Then, x+b=y— 5. 

2. And s-15=?(y+15). 

3. Clearing of fractions, 7z— 105=3y+45. 

4. Multiplying (1) by 7, Ac, 7s+70=7y. 

5. Subtracting (4) from (3), &c, 4y=220. 

6. Dividing, y= 55. 

7. Substituting for y its value in (1), £+5=55— 5. 

8. Uniting terms, &o., 2;= 45. 
A had 45, and B 55 turkeys. 

Ex. (20.) Let x = the larger, and y = the smaller number 

x u 

1. 1st condition, ^-{~t= 25 

2. 2d condition, ~ |= 6. 

4 b 

3. Clearing of fractions, and multiplying by 3, 12s-J-9y=900. 

4. " " « « 2, 12x— 8^=288. 

5. Subtracting (4) from (3), 17y=612. 

6. Dividing, y= 36. 

7. Substituting for y its value in (3), 12z-f 324=900. 

8. Dividing, x= 48. 
Hence the numbers are 48 and 36. 

Ex. (21.) Let x = the numerator, and y = the denominator. 

1. Then, by conditions, —^-— =2. 

2. And « « JL^. 

3. Clearing of fractions, a;+5=2y. 

4. " " « 2x=zy+2. 

. 5. Subtracting (4) from twice (3), ' 10=3y— 2. 

6. Connecting terms, 12=%. 

7. Transposing, &c, y=4. 

8. Substituting for y its value in (3), 3+5=8. 

9. Reducing, ar=3. 
Hence the fraction is f . 
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Ex. (22.) Let x = B's age, and y = C's age. 

1. Then, by conditions, -X-=y— 3. 

2. And " " ar— 3=y+3. 

3. Multiplying (1) by 2, ■ x+d=2y— 6. 

4. Subtracting (2) from (3), 6=y— 9. 

5. Transposing, &c, #=15. 

6. Substituting for y its value in (2), a:— 3=15+3. 

7. Transposing, &c, x=21. 
Hence B's age 21, and C's age 15 years. 

Ex. (23.) Let x = first number, and y = second number. 

1. By first condition, • TT+1^ 15 *' 

2. By second condition, —-J^ = 5j^. 

3. Clearing of fractions, 8ar+9y= 188. 

4. " " « 21a;— 4y= 162. 

5. Subtracting eight times (4) from twenty-one times (3), 

221^=2652. 

6. Dividing, y= 12. 

7. Substituting for y its value in (3), 8ar+108= 188. 

8. Transposing, &c, a;== 10. 
Hence the numbers are 10 and 12. 

Ex. (24.) Let x = the larger part, and y = the smaller part 

1. Then, by conditions, x-\-y= 50. 

2. And « « |=|. 

3. Clearing of fractions, &c, (2), 9x— 1%= 0. 

4. Nine times (1), 9s+9y=450. 

5. Subtracting (3) from (4,, 25y=450. 

6. Dividing, y= 18. 

7. Substituting for y its value in (1), a:-f-18= 50. 

8. Transposing, &c, a:= 32. 
Hence the larger is 32, and the smaller 18. 
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Ex. (25.) Let y =- the man's age, and x = his wife's. 

1. Then, by conditions, x : y : : 3 : 4. 

2. Multiplying extremes, &c, 4a:=3y, 

3. By conditions, s-f 12 : y+12 : : 5 : 6. 

4. Multiplying extremes, &c, 6ar+72=5y+60. 

5. Multiplying (4) by 2, 12s+144=10y+120. 

6. Multiplying (2) by 3, 12a:=9y. 

7. Subtracting (6) from (5), 144= y+120. 

8. Transposing, &c, #=24. 

9. Substituting for y its value in (2), 42=72. 
10. Dividing, s=18. 

Hence the man's age is 24, his wife's 18 years. 

Ex. (26.) Let x = the days he labored, and y = the days 
he was absent. 

1. By conditions, s+y= 10. 

2. " " 12s— 8y= 40. 

3. Multiplying (1) by 12, 12x+12y=120. 

4. Subtracting (2) from (3), 20y= 80. 

5. Dividing, y= 4. 

6. Substituting for y its value in (1), a:+4= 10. 

7. Transposing, &c, x= 6. 

Hence he labored 6 days, and was absent 4 days. 

Ex. (27.) Let x = the price of the chaise, and y = the 
price of the horse. 

1. Then, by conditions, #+y= 208". 

o « « « **_ % 

7"" 3' 

3. Clearing of fractions, 12x= 14y. 

4. Multiplying (1) by 12, 12s+12y=2496. 
5 V Subtracting (3) from (4), 26y=2496. 

6. Dividing, y = 96. 

7. .Substituting for y its value in (1), x+96= 208. 

8. Transposing, &c, s= 112. 
Hence the chaise cost $112, and the horse $96. 
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Ex. (28.) Let 2z = the sum A lost, and x = the sum B 
lost. 

1. Then, by conditions, — s =96— x. 

o 

2. Clearing of fractions, 240— 2s=288— 3* 

3. Transposing, &c, ar=48. 

4. Multiplying, 2z=96. 
- Hence A lost $96, and B lost $48. 

Ex. (29.) Let x = the time A would finish the work. 

As A and B would complete the work in 6 days, having 
already labored 4 days, it is evident that in one day they would 
do £ of the work. 

And as B could finish it in 16 days, he would in one day do 
^ of the remaining labor. 

Therefore, A would do £ — iV=A °^^ "* one <kj* 
And ¥ 5 ff work : 1 work : : 1 day : x days. 

Multiplying extremes, &c, 7o=l. 

Dividing, &c, a:=9f days. 

Hence A would finish the. work in 9f days. 

Ex. (30.) Let x = the first kind of grain, 40— a: = the 
other kind. 

1. Then, by conditions, 60x^+90(40— a;)=40x 80. 

2. Reducing terms, 60*+ 3600— 90s= 3200. 

3. And 30z= 400. 

4. Dividing, x= 13£. 

5. And 40-13£= 26§. 
Hence the first kind of grain was 13£ bushels, and the second 

kind 26| bushels. 

Ex. (31.) Let x = bushels of corn, and 170— x = bushels 
of barley. 

1. Then, 30x30+70Xs+90(170-s)=200x80. 

2. Reducing, 900+70^+15300— 90s=16000. 

3. Collecting terms, 20s=200. 

4. And s=10. 

7# 
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5. Substituting for x its value in the conditions, 

170-10=160. 

Hence, 10 bushels of corn, and 160 of barley. 
Ex. (32.) Let z = the oxen, and y = the cows. 

1. By conditions, — —-=y— 8. 

2. « " s— 6— 10=y— 8+2. 

3. Reducing, a:— 16=y— 6. 

4. Twice the (1), a:—6=2y— 16. 

5. Subtracting (3) from (4), 10=y— 10. 

6. Transposing, #=20, cows. 

7. Substituting for y its value in (3), x — 16=20—6. 

8. Transposing, &c, £=30, oxen. 
Hence there were 30 oxen and 20 cows. 

' Ex. (33.) Let x = the larger number, and y = the less. 

1. By conditions, s+#=15. 

2. " " 4a:=6y. 

3. Multiplying (1) by 4, 4a+4y=60. 

4. Subtracting (2) from (3), 10y=60. 

5. Dividing, y== 6. 

6. Substituting for y its value in (1), 3+6=15. 

7. Transposing, x= 9» 
Hence the numbers are 9 and 6. 

Ex. (34.) Let the times A, B and C would perform the work 
respectively be = x, y> z ; and let w = the time they would all 
do it. Then, as A and B would together perform the work in 6 
days, it is evident they would in one day perform £ of the labor ■, 
and, for the same reason, A and C would perform in one day j 
of the work, and B and C, in 12 days, -^ of it. 

Therefore, A+B=}. 

And J+C=f 

And B+C=&. 

Therefore, 24-f-25+2C=f. 

And A+B+C= T %. 
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Then, as B and C would do -^ of the work in one day, and A, 
B and ^ of it, it is evident that A in one day would do t^— 

^=^ofit. 

Therefore, & work : 1 work : : 1 day : x days. 

bx 

Multiplying extremes, &c, Za^*' 

Clearing of fractions, 5^=48. 

Dividing, z=9| days. 

B in one day would do t\"~4=tV °^ **• 

Therefore, ^ work : 1 work : : 1 day : y days. 

v 
Multiplying extremes, &c, Tgt 2 ^' 

Clearing of fractions, y=16 days. 

C in one day would do -^*— £= T V °^ **• 
Therefore, ¥ ^ work : 1 work : : 1 day : z days. 

Multiplying extremes and means, -7q= 1- 

4o 

Clearing of fractions, 2=48 days. 

As A, B and C do -fa of the work in a day, 

Therefore, ■& work : 1 work : : 1 day : w days. 

Multiplying extremes and means, Ta=^ m 

Clearing of fractions, 3io=16. 

Dividing, w;=5 £ days. 

Hence, A would do the work in 9f days, B in 16 days, C in 
48 days ; A, B and C together, in 5£ days. 

Ex. (35.) Let the four shares be represented respectively by 
to, z, y, z. 

1. Conditions, t0= — tP—* 



2. " x= 



2 
w+y+z 



3 ' 
w-\-x-\-z 



3. « »=— J- 

4. " t»=z-4-14. 
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5. Clearing of fractions, 2w=x+y+z. 

6. " " " &z=w+y-{-z. 

7. " " " 4y=i0+a:+z. 

8. (4.) t*=2+14. 

9. Subtracting (5) from (6), 3u>=4a;. 

10. Subtracting (8) from (7), 4y=z+2w— 14 

11. Subtracting (4) from (5), w=x-\-y— 14. 

12. Multiplying (11) by 4, and transposing, 

4a:+4y=56+4i0. 
18. Transposing (10), — a+4y=— 14+2«>. 

14. Subtracting (13) from (12), 5:r=70+2tt>. 

15. Multiplying (14) by 4, 20s=280+8m>. • 

16. Multiplying (9) by 5, 20s=15u7. 

17. Subtracting (16) from (15), =280— 7w. 

18. Transposing, 7w>=280. 

19. And w= 40. 

20. Substituting for w its value in (9), 4s=120. 

21. Dividing, x= 30. 

22. Substituting for w and x their value in (11), 

40=30+y— 14. 

23. Transposing, &c, y=24. 

24. Substituting for w its value in (8), 40=z+14. 

25. Transposing, &c., z= 26. 

26. Adding the values of w, x, y, z, 

40+30+24+26=120. 
Hence the whole sum is $120 ; oldest son's share, $40 ; second 
son's, $30 ; third son's, $24 ; youngest son's, $26. 

Note. — In solving the foregoing problems, the pupil should 
perform each one by eliminating the unknown terms not only 
by addition and subtraction, but also by comparison and substi- 
tution. By so doing he will obtain moro knowledge of solving 
equations than by any other means. 
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NEGATIVE QUANTITIES. 
Aet. 153, (p. 106.) 



x 
Ex. (8.) Let - = the fraction. 

y 



1. Then, by conditions, 




x+2 . 


2. And, " " 




y+2 -*• 


3. Clearing of fractions, 




4s+8=y. 


4 ( <( « <c 




2z=y+2. 


5. Subtracting (4) from (3), 




2z+8=— 2. 


6. Transposing, 




2z=— 10. 


7. Dividing, 




a;=— 5. 


8. Substituting for z its value in 


(5), 


-20+8=y. 


9. Transposing, 




y=-12, 



5 

10. Hence the fraction is — ^. 

Ex. (9.) Let - = the fraction. 

y 

x+7 

1. Then, by conditions, —2— =0. 

V 

2. And " « ^=*. 

3. Clearing of fractions, #+7=0. 

4. " " " 0=y+2. 

5. Transposing (3), z==— 7. 

6. Transposing (4), y= -2. 

"—7 

7. Hence the fraction is — jr. 



Ex. (10.) Let - = the fraction. 

y 

£-1-4 

1. Then, by conditions, ' =0. 



2. And " " -Aa=1- 



X 
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3. Clearing of fractions, 2+4=0. 

4. " " " a:=y— 10. 

5. Transposing (3), x=z — 4. 

6. Substituting for x in the (4) its value in the (5), 

-4=y-10. 

7. Transposing, y=6. 

8. Hence the fraction is -^-. 

b 



THEOREMS. 



Abt. 157. (p. 114.) 
Ex. (4.) Am. 9a 2 b 2 +Gabm+m 2 . Ex. (9.) Arts. 25a 4 +20a 2 3+43*. 



(5.) Am. 25y 8 +40sy+16* s 
(6.) Am. 4m 2 +l2rrm+9n 2 . 
(I.) Am. 49<* 2 +28<fe+4e 8 . 
(8.) Am. 4n a +12mo+9z0 2 . 

Abt. 159. (p. 115.) 
Ex. (2.) Am. 9a 2 -12a*+4£ a . 
(3.) Am. 2bm 2 —l0mn+n 2 . 
(4.) Am. 16a 2 b 2 — Sabz+z 2 . 



(10.) Am. 1+i+A- 
(11.) Am. 9+f +^. 
(12.) Am. 4+2 +*. 



Ex. (5.) Am. 9d*-6a a ^+* 8 . 
(6.) Am. z 8 — 2*Y+3A 



EVOLUTION. 



Abt. 183. (p. 129.) 
Ex. (6.) a 4 — 2x*+Sx 2 — 2z+l ( x 2 — z+ 1. 



2s*— x ) — 2s 8 +3s 2 
-2s*+ s 3 



2r J -2a+l ) 2x 2 —2z+l 
2x>— 2s+l 
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Ex. (7.) at—W+at+W-W+l ( ^-a^+l. 



2z*-z 2 ) -2z*+s 4 
-2^+a^ 



2ar , -2z 2 +l ) 2**— 2*2+1 
2a 3 — 2s 2 +l 



Ex. (8.) a 4 +4a 8 3+10a 2 & 2 +12a3 8 +9# ( a*+2ab+ZP. 

„4 



2a 2 +2ab ) 4a 3 £+10a 2 * 2 
4o 3 £+ 4a 2 3 2 



2a 2 +4a3+35 2 ) 6a 2 ^+12^ 8 +95 4 
6a 2 S 2 +12a& 3 +9& 4 

Ex. (9.) a 4 — 2a 3 +2a 2 — a+£ ( a 2 — a+£. 



2a 2 — a)— 2a 3 +2a 2 
-20?+ a 2 



2a 2 — 2a+i ) a 2 — a+i 
a 2 -a'+i 



Ex. (10.) 4aV-12aV+13a 4 z 2 — 6a s z+a« ( 2as 2 -3a**+a*. 
4a 2 * 4 
4az 2 -3a 2 s ) — 12a 8 * 8 +13aV 
— 12aV+- 9a 4 z 2 



4a^— 6a 2 z+a 8 ) 4a 4 * 2 — 6a 5 z+a 6 
4aV-6a 5 a:+a 6 

Ex an a * 4fl * + 4 *Y" 2 * 

Ex . ( ii.) __ + _^__. 

a 2 



2a 2b> 
b 

J&b 4#> 
3fc + 9c 2 



23\ 4a5 4ft 2 
"3c/ 33C+9C 2 
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BY DETACHED COEFFICIENTS. 

Abt. 183. (p. 130.) 

Ex. (4.) 4-16+24-16+4 ( 2—4+2. 

4 Hence 2a 2 — 4a+2. Ans. 

4-4) -16+24 
-16+16 



4-8+2 ) 8-16+4 
8-16+4 

Ex. (5. y 4+0+0+0-12-12+0+0+9+18+9 

4 ( 2+0+0+0—3—3. 

4+0+0-T-0-3 ) +0+0+0-12-12+0+0+9 
+0+0+0-12- 0+0+0+9 
4+0+0+0-6-3 ) -12+0+0+0+18+9 
-12+0+0+0+18+9 

Hence 2+0+0+0— 3— 3=2^+0^+0^+0^— 3z-3= 
2s 5 — 3s— 3. Ans. 

Ex. (6.) 16+24+ 89+60+100 ( 4+3+10= 

16 4s a +3a:+10. Ans. 



8+3 ) 24+89 
24+ 9 



8+6+10 ) 80+60+100 
80+60+100 



(7.) 9-12+10—28+17—8+16 ( 3-2+1-4= 
9 3s 8 — 22?+;*— 4. Ans. 

6-2 ) -12+10 
-12+ 4 



6-4+1 ) 6-28+17 
6—4+ 1 

6-4+2—4 ) —24+16-8+16 
-24+16-8+16 
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Ex. (8.) 1+2-1-f +L(l+l- i = m +l-±. Ans. 



2+1 ) 2-1 

2+1 



2+2-i)-2-*+l 



-2-^+i 



CUBE SOOT. 

Am. 186. (p-134.) 

Ex. (4.) 3 8 +9s*+27a+27 ( *+& 

^ '__ 

8**+9*+9 ) 9ar+27a:+27 
93*+27x+27 

The divisor is obtained in the following manner. 
8(x) , +3(3xa:)+(S) 1, =3a !, +9«+9. 

Ex. (5.) l_6y+12y 8 -8y s ( l-2y. 

1 



8-6y+4y» ) _6y+12y»-8»» 
_6y+12jf-8jf 



The diTJBor, 8(l)'+3(lx-2y)+(-2y) 8 =3-6y+V- 

Ex. (6.) a «_6a»+40a 8 — 96a— 64 ( a*— 2a*-4. 

a«_ 

8a 4 -6a?+4a J ) — 6a 5 +40a»+96a 

— 6g 8 +12a«- 8a? 

8o*-12a»+24a+16 ) -12«+4&r»-96a-64 
-12g«+4&t s -96a— 64 

First divisor, 3(a , )+3(^x— 2a)+(— 2a)*=3tf , +6a»+4«». 
Second divisor, 3(«»— 2a) s +(3(a i! — 2a)-4)+(— 4) 8 =3a 4 - 
12a»+24a+16. g 
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Ex. (7.) 
a 8 ( a+£+ c. 



• W+Zdb+V ) Za*b+§db % +& 
Sa*b+SaP+P 



Ztf+Gab+W+aac+toc+(?) Za 2 c+§abc+Wc+Zcu* +&<?+& 

8a*c+6abc+Wc+$ac*+3bc i +(* 

First divisor, 3(a) 2 +3(flX*)+(*) 2 =3a 8 +3a3+^. 
Second divisor, 3(a+*) 2 +3(a+i)c+(c) 2 :=3a 2 +6a3+3a a + 
Sac+Sfc+c". 

BT DETACHED COEFFICIENTS, (p. 135.) 

Ex. (8.) 1+8+24+32+16 ( l+4+4=s 2 +4s+4. 

1_ 

2+4)8+24 
8+16 



2+8+4 ) 8+32+16 
8+32+16 



1+4+4 ( l+2=:r+2. Am. 
1 



2+2 ) 4+4 
4+4 



In this question we extract the square root of the square root 

Ex. (4.) 1+0+0+3+0+0+3-1 ( 1+0+0-1= 

1 s'+O^+Oa:— y= 



8+0+0+3+1 ) 0+0+3+0+0+3-1 s 8 — y> 
0+0+3+0+0+3-1 

Art. 188. (p. 138.) 
Ex. (4.) m 6 — 6m 5 +40m 8 — 96m— 64 ( m 2 — 2m— 4. 
m 8 



3m 4 ) -6m 5 ' 



m 8 — 6m fi +12m 4 — 8m 8 



3m 4 ) -12m 4 — 48m 8 — 96ai— 64 
m e — 6m*+40m 8 — 96m— 64 



BADIOAL QUANTITIES. 

Ex. (5.) 32^—80^+80a?— 40s 2 +l(b— 1 ( 2s— 1. 
32s* 
80^) -80a?* 



32^-80^+80^— 40a»+10*— 1. 



SURDS, OR RADICAL QUANTITIES. 

Art. 191. (p. 139.) 
Ex. (4.) 3a 2 x3a 2 =9a*; whence a/W. 

X 2 Z 2 Z? 2? 'H? 

M 3 >< 3 >< 3=27 ;whenCe > (27- 

(6.) 3?X3?X3?X3?X3?=z u> i whence #W. 

< 7 -> i^X^Xj^X^-^S whence (^)*. 
(8.) (x— tf){x-tf)={x—t?f ; whence ( (z—tff)*- 
Art. 192. (p. 140.) 
Ex. (12.) iV^=ViXiXV^= !| 



(13.) frW=tfJxTxJ5<J5?/C«» \ w 
(14) »xtf*=A/&m. 

Art. 194. (p. 141.) 

Ex. (2.) Here £-j-£=$X4=2, the first index. 

And £-!-i'=£Xi =3. the second index. 

Therefore, 8*=^, or A/V, and 5*=/y5»=,^T25. 



90 KIT TO obiinleaf's alqbbba. 

Ex. (3.) Here f -Ht=8, the first index. 
And £-5-J=2, the second index. 

Therefore a»=:^/7, and (£=/?<?. 

Ex. (4.) Here £-5-^=4, the first index. 
And J-7-J=6, the second index. 

Therefore Zc£=ZAfa?, and 2a*=2>ya«. 

Ex. (5.) Here ±-5-^=3. 
And i-&-A— *• 

Whence bzi^ftf/a?, and 6y*=6X/7. 

Asm. 195. (p. 142.) 

Ex. (3.) $ and £=£ and f . 

Hence 2*=2*=(2 4 )*=16*=^IB. 

And 3*=3*=(3 8 )*=(27)*=/y27. 

Ex. (4.) i and J=f and ±. 

Hence a*=a*==^?. 

And -^=(*)*«^5r 

Ex. (5.) — and -= — and — . 

971 n TflTt 17171 

Therefore zm=(2f , )™='%/tf : . 

i i 

And yn=(y»)m n =z'»yy m . 

Aet. 196. (p. 143.) 
Ex. (3.) y/75"= A /25xV r S'=5y\/S: 
(4.) / y'50=/^TBx/v^=2/iyF. 
(6.) Wtttt=A/m&X&^=^tf^. 

Abt. 198. (p. 144.) 
Ex. (8.) 2^^===^2x^x2x40=4/S2C==:^Bix5==4>i5A5" 
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AST. 199. (p. 144) 

Ex. (3.) vf=V?x?=Vir=VSx¥=+AAi: 

(4.) ^=^iXU=^W=A^hX^-^i4^' 
(5.) ^i= A yjX|=>^=A^ : X?=i^5. 

EXAMPLES TO EXERCISE THE FOREGOING BTJLES. 

Ex. (1.) VI25=V r 25x5=5VS: 

(2.) A/8USS r =//IB5^x»/5^=4arA/5«: 

(3.) A508ga^?= s ^/27^5 , x^75?=3a* ( y75?: * 

(4.) 7VB0=A/BS2D=A/75ixVF=28v^. 

(5.) ?V?=/v^=V3&Xi=VT®V=V3I^<? 

(6.) tWF=V#VxT=V^==V^Xt=^V7. 

(7.) V9B?2 r =A/TB^ r XA/B^=4aa:VB£. 

(8.) ^56**+6V= J# »X (7a*f V)=W7?TO 

ADDITION 01 SURD QUANTITIES. 

Am. 200. (p. 146.) 

Ex. (7.) Required the sum of a/WmI //I87 
First V2T=V ttxS=3A/8T 

And a/181=a/TBx"3"=4/v^5: 

Then 3V3+4VF=7a/3". 

Ex. (8.) Required the sum of */W and V7i£ 

First a/M=V25x^=5a/5. 

And *m=V36x2=6A/2: 

Then 5V2+6V2~=11V2*. 
8* 
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Ex. (9.) Find the sum of a/TSS and //IU5I 
First A /ISD=//SBxS=6/ V /5r 

And A /505=V 1 Brx5=9//5". 

Then 6/v/5+9//5=15V5T 

Ex. (10.) Find the sum of #40* and #135". 
First , #~TB!=tf~Ex5=£tf5: 

And ^135=4^27x5=3^^5: 

Then 2aJT+3/^5" =5/^5". • 

Ex. (11.) Find the sum of 4^51* and 5/JT28. 

Fjrst 

44^=>^4x4x4x54=4/345B=/5/17iS8xi5==124/2: 
And 
5#m=^5x5x5xlii«=#T6U^^ 
Then lS^TfSO^ =32#2T 

Ex. (12.) Find the sum 6f tf J and aJ^T 

First ^=A/ W3= W=<iT^=$y i Z. 

And ^=^^=^=a^^=*^ 
Then i^+i^ =ltf%. 

Ex. (13.) Required the sum of Z/JcFFkxA b^/TSSi. 
First 3*70*5" =3**/*. 

And 5//TB?5=Y0aV^ 

Then 3flVT+20aV^=(3a+20o 8 ) / /^" 

8UBTBACTI0N 01* SUED QUANTITIES. 

Ast. 201. (p. 146.) 
Ex. (3.) Required the difference between 2//50 and \/I5. 

First 2v^=V^X2X&U=*/200=/s/WOx5i=10//2: 
And */T8"= /v ^x2" M 3//2I 

Then 10a/2^3a/2" = 7//2". 
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Ex. (4.) What is the difference between 2A^320"and 34/101 

First 

And 3/^30=^8x^x^x40 =4^10317=4' iJ16x 5 =<W 

Then 8^5"-6^5" =2/^5". 

Ex. (5.) Required the difference between a/ 7b and V^ 

First //75=//25><S=W3. 

And >v/48=V16x3=4a/3. 

Then 5VS-4/v/3=//F. 

Ex. (6.) Required the difference of 4/255* and /^T$27 

First / ^55B=>^ 64x4=44/1. 

And 4/32=^8x4=2^/4. 

Then 4/^4-24/4=2/^17 • 

Ex. (7.) Required the difference of 4/Jand 4/|I 

First /^=/y^^ =4/p=/ y^x| =^gr 

And 4/f=^| X f=^/ T =y^O<f=i4/5: 

Then ^4^-j^B- =i/5^7 

Ex. (8.) Required the difference of tf% and 4/^7 

First VT= tfl^= tftt= #ThXV =i*/T5; 

And 4^=^^XS=4?Tf==^vx¥=iV75. 

Then i^75-i^75 =^^7^ 

Ex. (9.) Find the difference of $4/2$ and £4/2$. 

First ^4/?J=y4^: 

And itfZS^ftfi: 
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Ex. (10.) From //intake Bx/s/W. 

First VSF=//4^Xa=2arV^ 

And SxA/ya=A/3zXtoX9a=zAfSttx=9xA/a. 

Then 2xA/a—9xA/a=--7x/ifa. 

MULTIPLICATION OE 8UBD6. 

Abt. 204. (p. 148.) 

Ex. (5.) Multiply 4*/I2 

By 3yiT 

12VM=12a/2xS=24^ 

Ex. (6.) Multiply 3a/""2" 

By 2a/^ 

6VT5"=24. 

• Ex. (7.) Multiply t#T 

By jtfTZ 

Ex. (8.) Multiply £ a/T 
By AVI 

i VA=I Vf>CrV=|xf V5==f V* 

Ex. (9.) Multiply 7^18" 

By §&"£ 

35/772=35^5x7^=70^5. 

Ex. (10.) Multiply £ ^5" 

By T wi7 

Ex. (11.) Multiply 2a* 

• By 



* 



a 
2tf. 



BADIOAL QUANTITIES. TO 

Ex. (12.) Multiply (a+b)* 

By (a+b)* 

{a+b)±=(a+b)& 
(a+b)*={a+b)& 

(a+b)&=&(a+b)» 
Ex. (15.) Multiply aA+a/^+ V? by A/a+/fS -a/& 
a/H+a/A+a/c 
A/a+A/T—Afc 
a-\-A/ab-\-/^ac 

a/u5+ b+A/bc 
— s/~ac—fi/T>c—c 
a +b —c+2a/o£. 
Note. — Similar quantities are multiplied by adding their ex- 
ponents. See Art. 82, 

DIVISION O* SURD QUANTITIES. 

Aet. 205. (p. 150.) 

Ex. (5.) ?^=2V27=2V^X3=6V5. 
Sa/z 









E,„o.) Hjfi^riHHfl)*. 



TO INTOLTB A SUED QUANTITY. 



Am. 207. (p. 152.) 
Ex. (3.) Required the square of StfK 
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Ex. (4.) Required the cube of 17a/2T. 
(17^/^ 8 =4913^/52BI===4913A/iiIx21=103173/ s /2^. 
Ex. (5.) What is the fourth power of i/s/Wl 

Ex. (6.) Required the cube of a/3. 

( a /S)'= a /27=a/Fx3=3a/3: 
Ex. (7.) Required the third power of £a/3. 

Ex. (8.) Required the fourth power of 3a/2T 

j_ 
Ex. (9.) What is the mih power of a" ? 

(a")"=a ft =a n . 

Ex. (10.) Required the square of 2+a/37 

(2+a/3?=4+4a/3+3=7+4a/3: 

r ^ 

Ex. (11.) What is the -th power of a* ? 

Art. 210. (p. 156.) 
Ex. (1.) Find a multiplier that shall make a/5— a/% rational. 
a/5-a/2 
a/5+a/2 
5-a/ID 
+a/ID-2 
5—2=3. 
Ex. (2.) Find a multiplier that shall make A/T+A/CrationaL 
a/7+a/S 

7+a/?Z 
—a/32-6 
7-6=1. 



BADIOAL QUANTITIES. 97 

Ex. (3.) Find a multiplier that shall make //TO"— //2 
rational. 

a/IO-//? 

a/HT+a/? 

io-^/so 

+//M-2 
10-2=8. 

Ex. (4.) Find a multiplier that shall make a/o;-{-a/H"V c 
rational. 

A/a+*/T>-\-A/c 

a+A/ab+A/ac 
— a/o?— £ — a/T>c 

— a/oc — a/Hc—c 
a—b—c—2A/bc 
a— i— o+2a/RT 



a*—ab—ac—2aA/bc 

—ab+P+bc+Zb/s/Jc 

—ac+bc-{-c?-i-2cA/1ic 
2aA/Ec--2bA/$c--2cASEc--Uc 
a 2 — 2a£— 2ac— afc+^+c 3 . 

Ex. (5.) Find a multiplier that shall make a/3"— a/T rational. 

a/3+a/I 
a/F-a/S 



a/S-a/T 
a/£+a/T 

3- a/3 
+a/3T-1 
3-1=2. 



98 KMT TO aSIKHllll'S ALQBBBA. 

Art. 211. (p. 158.) 

/T 

Ex. (7.) Reduce Jj — — to a firaction that shall have & 

rational denominator. 



V5TVB a/5=^B 5-3 2 

/If 

Ex. (8.) Reduce to an equivalent firaction having a 

3 — */T 
rational denominator. 

Ex. (9.) Beduce the fraction ■ — — to an equivalent 

fraction having a rational denominator. 

5 a/5~+V2 5V5~+5a /I 5a/5"+5//!T 

//5=V2 V5+V2~ 5-2 - 8 * 

Ex. (10.) Reduce the fraction to an equivalent 

fraction having a rational denominator. 

10 V5^Vff ^ lOv^-lOV? ^ 5V5-5a/3 " 

VHa/» a/F-a/IT" 5-3 - 1 # 

1 

Ex. (11.) Reduce — to a fraction having a rational 

a/5+V* 
denominator. 

1 v A/ff-A/T_A/5-V7_A/&-VT 



V5+V? V5-VT 5-7 -2 

3 
Ex. (12.) Reduce the fraction -- to an equivalent 

a/F-a/2 

fraction having a rational denominator. 

3 aA+V^ 3//5+3//2 _ 3a/5+3a/2 _ 

V^=^ X V5^T~ 5-2 - 3 
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Art. 212. (p. 159.) 
Ex. (4.) Let 8— ;/\/5 be reduced to a general sard. 
(3-V5?=9-6V^+5=V(14-6V57. 
Ex. (5.) Let ^/5+2V^ be changed to a general sard. 
( /S /2+2a/BP=2+4 a / p E+24=26+4V1x?= 
a/(26-8a/3T. 
Ex. (6.) It is required to change 4 — \H to a general sard. 
(4-V7) 2 =16-8VT+7=V(23-8V7). 

Ex. (7.) Let 7/^—3^9" be changed to a general surd. 
(7 / y3=3^75) 8 =1029-243-3x3x7/^X3(7/yB=S^) 

=786-63/y27(7^73-34/55=786-189(7i^-3>^9). 

Therefore, 74/3=3^=#(786-189(7^3=3779Tj= 
^(786-1323^3+567^. 

Aet. 213. (p. 161.) 
Ex. (3.) What is the square root of 6+a/VB ? 

Therefore, a/(6+V20)=1+/V^ 

Ex. (4.) What is the square root of 6+2^/5" ? 

Therefore, V(6+2//5)=V5~+l. 

Ex. (5.) What is the square root of 12+2^315 * 
/12+V12*=W 



)=VT. 



Therefore, V(12+2V35)=a/T+V5~ 

9 
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Ex. (6.) What iaihe square root of 36±10a/T1? 

Therefore, V( 36 ± 1 °V ir )= 5 ±Vn: 

Ex. (7.) What is the square root of 7— 2a/T0 ? 

Therefore, V(7-2VTUJ=V5— V2T 

Ex. (8.) What is the square root of 1+4a/=S ? 

Therefore, V(1^V^=2±V^B. 



QUADRATIC EQUATIONS. 

Aet. 217. (p. 165.) 
Ex. (5.) Given 7s 2 — 5=3*2+11 to find x. 

Conditions, 7^—5=3^+11. 

Transposing, 7^— 3a^s=ll+5. 

Reducing, 4^=16. 

Dividing, a^s=4. 

Extraoting square root, #=±2. 
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Ex. (6.) Given 43 9 +15=7a*— 417 to find x. 
Conditions, 4a*+15=7a?— 417 

Transposing, 4a?— 7a?=— 417— 15. 

Reducing, — 3a?=— 432., 

Dividing by —3, a?=144. 

Extracting square root, z=±12. 

Ex. (7.) Given 3a?+7=^-+35 to find x. 

Conditions, 3a?+7=^-+35. 

Clearing of fractions, 12a?+28=5a?+140. 

Transposing, 12a?— 5a?=140— 28. 
Reducing, 7a?=112. 

Dividing, a?=16. 

Extracting square root, a:=±4. 

Ex. (8.) Given aa?+7t=m— c to find x. 

Conditions, ax*-{-n=m — c. 

Transposing, aafc=»-c— n. 

Dividing, a?= . 

m — c — n 



I 

Extracting square root, x=± I 

Ex. (9.) Given a?— ab=d to find x. 

Conditions, x*—ab=d. 

Transposing, a?=d+a£. 

Extracting square root, x=±^/d+ab. 

Ex. (11.) Let x = the length or breadth. 
Then, a?= the contents. 

Therefore, a?=160x 10=1600. 

And z=40 rods. 

Ex. (12.) Let 2x = B's capital and A's per cent. 
Then z = B's gain per cent. 

And 100 : 2a; : : x : 32. 
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Multiplying extremes, 2^=3200. 

Dividing, a*=1600. 

Evolving, a:=40. 

2s=80, B's capital 
100+80=180 : 100 : : 27 : 15, A's capital. 

Ex. (13.) Let x =s the side of the larger field, and -r- = 

the side of the smaller. 

9:r a 
Then, * a -g-=25600. 

Clearing of fractions, 25a»— 9s*=640000. 
Uniting terms, 16^=640000. 

Dividing, a*=40000. 

Evolving, s=200. 



Contents of the larger, 200x200=40,000 square rods. 
Contents of the smaller, 120x120=14,400 square rods. 

Ex. (14.) Let z = the side of each square house-lot. 

Then, 3^+193=25x25=625. 

Uniting terms, &c, 3z*=432. 

Dividing, s 2 =144. 

Evolving, x=12 rods each. 

Ex. (15.) Let x 2 = the square rods in the field. 
Then, 4x = rods round it. 

And ~=4cx. 

Clearing of fractions, a 9 =40a;. 

Dividing by #, 3=40, the side of the field. 

Therefore, 40x40=1600 square rods. 

1600-5-160=10 acres. 

Bx 
Ex. (16.) Let z as the longer side, and -j- = the shorter. 

Then, ^+^-=100X100=10000. 
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Clearing of fractions, 


16^+9^=160000. 


Uniting terms, 


25^=160000. 


Dividing, 


a*=6400. 


Evolving, 


a:=80. 




3a: „ A 




-f=60. 
4 



80X60=4800 ; 4800-^-160=30 acres. 

Ex. (17.) Let x = the number of days for whith they were 

engaged. 

Then, a:— 4 = the number A worked. 

a:— 7 = the number B worked. 

75 
And j s=s ^ e number of shillings A received per day. 

Aft 

And — -- = the number of shillings B received per day. 

Then, "n^L^S^ 
a;—4 a:— 7 

Beducing, &c, 25(a;— 7) 2 =16(ar— 4) a . 

Extracting square root, 5(a:— 7)=4(a: — 4). 

Beducing, &c, 5a: — 35=4a: — 16. 

Transposing, &c, a: =19 days, the 

term for which they engaged to work. 

19—4=15 days A worked. 

19—7=12 days B worked. 

££=5 shillings A received per day. 

f§=4 shillings B received per day. 

Ex. (18.) Let x and — = the two numbers. 

Then, ^+gl.=1512. 

Clearing of fractions, 125a*+64a*=189000. 

Collecting terms, 189^=189000. 

Dividing, a*=1000. 

Extracting cube root, a:=10, larger number. 

4a: 
And -r-= 8, less number. 

o 

9* 
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Ex. (19.) Let s = the breadth of the box; then &r = the 
length, and — = the height. 

Therefore, 3zX*X^-=2150£x50. 

92 s 
Multiplying, -^-=107520. 

Clearing of fractions, 9z 8 =430080. 
Dividing, 3 8 =47786.666+. 

Extracting cube root, z=36.28-f- inches breadth. 

Multiplying, 3a:=108. 84-}- inches length 

3* 

And —=27.21+ inches height. 



Ex. (20.) Let z ass the height, length and breadth. 
Then, s 8 =2150§xl00=215040. 

Therefore, x=59.9-f inches, height, length and breadth. 

Ex. (21.) Let x = the larger number, and — = the less. 

Then, ^-^__ = 2528. 

Clearing of fractions, 348s 8 — 27^=867104. 

Collecting, 31&r 8 =867104. 

Dividing, ^=2744. 

Extracting the cube root, a: =14, the larger. 

Bx 
And s-=6, the less number. 



Ex. (22.) Let 3x == the length, and x = the breadth. 

&eXs=3x* square rods. 
3a^X«=5184. 
Multiplying, &As5184. 

Dividing, 0^=1728. 

Extracting the cube root, 2r=12, breadth 

3z=36, length. 
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Ex. (27.) (68,000,000) 8 =4,624,000,000,000,000. 

(95,000,000) 2 =9,025,000,000,000,000. 

That is, the intensity of light at Venus is to the intensity of 

light at the earth as 9025 to 4624. 

Or, 4624 : 9025 : : 1 : z. 

4624ar=9025. 

z=1.95-f- times. 
That is, as 1.95+ to 1. 

(7700) 2 =59,290,000. v 
(7912) 2 =62,599,744. £ 
59,290,000X9025=535,092,250,000. 
62,599,744x4624=289,461,216,256. 
That is, the quantity of light Venus receives from the sun is to 
the quantity the earth receives from it as 534,892,250,000 to 
289,461,216,256. 

Or, 289,461,216,256 : 535,092,250,000 : : 1 : x. 
289,461,216,256*=535,092,250,000. 
z=1.84-f- times. 

Ex. (28.) 37,000,000 3 : 95,000,000 a : : 1 : x. 
1369,000,000,000,000 : 9025,000,000,000,000 : : 1 : x. 
13692=9025. 

s=6Atfr t^es. 

AFFECTED QUADRATIC EQUATIONS. 

Art. 224. (p. 175.) 
Ex. (3.) Given Sz*-\-bz— 8=34 to find the values of*. 
Conditions, 3s*+5a:— 8=34. 

Transposing, 3s"+ 5z= 34+8=42. 

Dividing, 3*+- «-=14. 

Completing the square, x* \ ■ - \ ^g=14+— = -^-> 

Evolving, 

23 5 
Transposing, a;=±— — ^=3, or — 4f . 
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Ex. (4.) Given 2*4-624-4=22— x to find the values of x. 

Conditions, 2*4-624-4=22— 2. 

Transposing, 2*4-72=518. 

49 49 121 

Completing the square, 2*4-724-7-= 184~t-=-j-. 

w 1 • . 7 - 11 

Evolving, x +o == - 



11 7 
Transposing, 2=±% — o=2, or —9. 



2 - i "2' 

7 
■2 2 = 



Ex. (5.) Given 82*— 7x4-6=171 to find the values of x. 
Conditions, 82 s — 7x4-6=171. 

Transposing, 82 s — 72=165. 

Dividing, 2 1 — - g-=-g-- 

n 1 ♦• *k ^ 72 , 49 165 . 49 5329 

Completing the square, *_4-_=_4-_ == -_ 

T3. , . 7 , 73 

Evolving, *-l6 =± 16- 

m~ _j_ 73 , 7 * 33 

Transposing, * ==::fc 16 "*"I6 * ° r : — 8 " 

Ex. (6.) Given 175 *-" 350 4- 102-20=175 to find the values 



of x. 



n j- A - 1752—350 , - A OA lfyc 

Conditions, t-102— 20=175. 

2 

Clearing of fractions, 1752— 3504-lOx 2 — 20x=1752. 

Transposing, &c., IO2 2 — 202=350. 

Dividing, 2 a — 22=35. 

Completing the square, 2 2 — 224-1=354-1=36. 

Evolving, . 2 — 1=^6. 

Transposing, 2=db64~l=7, or — 5. 

Ex. (7.) Given 2 s — 62-f-12=4 to find the values of 2. 
Conditions, 2 s — 624-12=4. 

Transposing, 2 s — 62=— 8. 
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Completing the square, a*— 6s-f-9=— 8+9=1. 
Evolving, a: — 3=±1. 

Transposing, a;=±l+3=4, or 2. 

Art. 225. (p. 183.) 

Ex. (31.) Given z=*/a 2 +v*/& i +z i —a to find the value 
of*. 

Conditions, a=V a a +*V ^+^— a. 

Transposing, z+a=Va 2 +ZA/b££z*. 

Involving, x*+2az+a*=d i +ZA/P+z 2 . 

Reducing, x 2 +2ax==x A /Wf^?. 

Dividing, ar+2a=V^+^- 

Involving, z*+4ax-t-4a 2 =tf+z*. 

Reducing, &c, 4aa:=$ 2 — 4a 2 . 



Dividing, 



F-4a* 



Ex. (32.) Given — — =— to find the value of a\ 

V* * 

Conditions, *-«_ya7 

sjx z 
Clearing of fractions, 3?—»<&— r 

Dividing, x—ax=zl. 

Reducing, . &c, T * 

1 — a 

Ex. (33.) Given a^+12a:— 16=92 to find the values of*. 
Conditions, a?+12z— 16sa92. 

Transposing, 3*+12a:=92+16=108. 

Completing the square, ar'+^-f 36=108+36=144. 
Evolving, s+6=±12. 

Transposing, ar=±12-6=6, or -18. 
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Ex. (34.) Given a 2 — 3a:=10 to find the values of x. 
Conditions, z 2 — &r=10. 

Completing the square, a 2 — 3ar-f-2.25=10+2.25=12.25. 
Evolving, 3— 1.5 =±3.5. 

Transposing, a:=±3.5 +1.5=5, or —2. 

Ex. (35.) Given a?— z+3=45 to find the values of x. 
Conditions, X s — a:+3=45. 

Transposing, s 2 — a:=45— 3=42. 

Completing the square, x*— a:+.25=42+.25=42.25. 
Evolving, x— .5=±6.5. 

Transposing, a:=±6.5+.5=7, or — 6. 

Ex. (36.) Given 5a?+a;=4 to find the values of a:. 
Conditions, 5a?+a;=4. 

Dividing, a?+g=g. 

Completing the square, ^+1+^= J+IS6=W 

1 9 

Evolving, a:+ _ =::t _. 

9 14 
Transposing, x=± __—,, or -1. 



Ex. (37.) Given 2a?— s=21 to find the values of x. 

Conditions, 2a?— a:=21. 

tv m- . a: 21 

Dividing, 3»„= — . 



Completing the square, x*- 

Evolving, x-\ 13 

4 

m • ,13,1 7 

Transposing, s=±V+r=o» or —3, 



2"~2' 
a: 1 21 1 _169 
2+16"" 2 +16"" 16' 

1_ 13 

4~ ± T' 

jl_7 
4"^ 4 — 2' 
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Ex. (38.) Given 53*4-62;— 3=60 to find the values of x. 
Conditions, 5a?+6a;— 3=60. 

Transposing, 5a?+6a:=60+3=63. 

Dividing, *+tMt" 

n 1 x- AL , , 6a; , 36 63 36 1296 

Complete the square, ^+ T + m = T + m =^ 

Evolving, ^=±15- 

m_ 36 6 21 

Transposing, a;=d— -^=3, or ~ 

Ex. (39.) Given (a;— 12) (a;+2)=0 to find the values of x. 

Conditions, (*— 12) (a;+2)=0. 

Multiplying, z*— 10s— 24=0. 

Transposing, a?— 10a;=24. 

Completing the square, a?— 10ar+25 =24+25 =49. 

Evolving, a;— 5=±7. 

Transposing, a;=±7+5=12, or —2. 

Ex. (40.) Given 3a?— 14a;+15=0 to find the values of x. 

Conditions, 3a?— 14a;+15=0. 

Transposing, 3a?— 14a;=— 15. 

Dividing, a^— ^=— 5. 

o 

Completing the square, a? ^i * g 5 +W = i? 

Evolving, a.-^if. 

4 14 
Transposing, a;=±g+— =3, or 1§. 

Ex. (41.) Given ax*—bx=c to find the values of x. 
Conditions, ax 2 — bx=c. 

Dividing, ^-if = f. 

a a 

Completing the square, a?_+ - = - + _ 2== ^_. 
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Evolving, z ~'5r 25 " 

Transposing, s= 5- 

Ex. (42.) Given 4a£— 6a;=108 to find the values of a:. 
Conditions, 4s a -6s=108. 

3a; 
Dividing, a 8 — y=27. 

3a; 9 9 441 

Completing the square, z* — ^+i6= 27 +jg=-i0-- 

3 21 
Evolving, a— 4 ==fc T' 

21 3 
Transposing, ar=±-r-+2= =s 6, or ~ "*$• 

14 a- 

Ex. (43.) Given 4a; -^ =14 to find the values of z. 

v ' a;-|-l 

14— a; 
Conditions, 4a; —=-=14. 

Clearing of fractions, Ac, 4a£— 9a:=28. 

Dividing, a?—- ~=7. 

r. w .u j 9 * , 81 v , 81 529 

Completing Oe square, ss__4_= 7 + _=:-_. 

9 23 
Evolving, *— g==b-jp 

m t 23 , 9 , 7 

Transposing, a;=±-g-+g=4, or — ^. 

Ex. (44.) Given H^ 14 "^ 2 * ^ 22 to find the values of x. 



Conditions, 



a? "~9 

10 14-2a; 22 



x z 2 ""IP 

22a? 
Clearing of fractions, 10a;— 14+2a;=— — . 

« « " 90a;— 126+18a;=22a* 
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Transposing, 22a 2 -108*= -126. 

Dividing, **__-=__. 

n . . * . 54a: , 729 63 , 729 36 

Completing the square, **- rr +m == ~n + 121 = 121- 

27 6 

Evolving, a:—— =±— . 

Transposing, a;=±— +—=3, or =y. 

Ex. (45.) Given «+\/5i+T0=8 to find the values of a:. 
Conditions, x-{-a/ &z-\-10=:$. 

Transposing, z — 8= — //5a;-{-10. 

Involving, z 9 — 16a:+64=5a:4-10. 

Transposing, "&c., ** z 2 — 21z=. — 54. 

Completing the square, 

a*--21a:+110.25=--54+110.25=56.25. 
Evolving, z— 10.5=db7.5. 

Transposing, a:=db7.5+10.5=18, or 3. 

Ex. (46.) Given x+/s/li)z+G=9 to find the values of a:. 

Conditions, a:+//I0a>f6=9. 
Transposing, * a:— 9= — \fl0x-\-6. 

Involving, a?— 18a:+81=10a:+6. 

Reducing, a?— 28ar=— 75. 

Completing the square, a*— 28a:-f 196=— 75+196=121. 
Evolving, a;— 14=±11. . 

Transposing, a;=±ll + 14=25, or 3. 

Ex. (47.) Given 33^+23?— 9=76 to find the values of a:. 

Conditions, 3a*+2a;— 9=76. 

Transposing, 3a?+2a:=76+9=85. 

« 2a: 85 
Dividing, 3?+— =-g-. 

„ , . ^ ^,22:1 85,1 256 

Completing the square, ^+If+9 = 1T~'~9 :=S IP 

10 



112 KEY TO OKllRLIAV'B ALGEBRA. 

Solving, *+§™= i ^ 

Transposing, * s=±— -A=5., or -^L 

Ex. (48.) Given 3 s — 10a:=— 25 to find the value of a:. 
Conditions, a 2 — 10z=— 25. 

Transposing, Ac, a?— 10ar+25=— 25+25=0. 

Evolving, a:— 5. 0. 

Transposing, 2=5. 

Ex. (49.) Given 3s*— x— 140=0 to find the values of*. 
Conditions, 3a 2 — *— 140=0. 

Transposing, 3s 2 — 3=140. 

Dividing, a 3 — == 



3~~ 3 ' 
x 1 140 1 1681 
3 + 36~~ 3 "httP" 36 

Transposing, ^=±^+-=7, or -— . 



Completing the square, 3 s — \ 
Evolving, 



Ex. (50.) Given 5^+^=7^—51 to find the values of x 



Conditions, 5^+^=7^-51. 

A 

Clearing of fractions, 103 8 +73=143 2 — 102. 

Transposing, Ac., 43 3 — 73=102. 

Ix 51 



Dividing, 

Completing the square, 
Evolving, 



Ix .49 51 . 49 1681 



64~ 2^64~~ 64 
7_ 41 

41 7 
Transposing, 3=±-ji+i=6, or — 4*. 
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4a;— 4 
Ex. (51.) Given 2x* 5 — = lx to find the values of x. 

4z—4c 

Conditions, 2x* 5 — =7x. 

o 

Clearing of fractions, 62^— 4r+4=21a;. 

Transposing, &c, 6s 2 — 25a;=— 4. 

Dividing, x 3 — g-=-"3- 

n . A . A , . 25a; ,625 2 , 625 529 

Completing the square, ^-_ + _=- g +_=_. 

Evolving, 

Transposing, x= 



<2 

Ex. (52.) Given ^-+20a;=3a; a — 80 to find the values of a?. 

X 3 

Conditions, £-+20te=3a?— 80. 

Clearing of fractions, a^+100a;=15a^— 400. 

Transposing, &c, 14a?— 100a:=400. 

_* 50a: 200 
Dividing, x*- — f-=-y 

n . x . x , . 50a; , 625 200 , 625 2025 
Completing the square, a* _+_==_+_==__. 

25 45 
Evolution, m x — =-= J. ■ . 

45 25 
Transposing, as=±-^-+-=-=10, or — 2f . 



Ex. (53.) Given a?+8a:=65 to find the values of a;. 
Conditions, a?-f-8a:=65. 

Completing the square, a^+8a;+16=65+16=81. 
Evolving, a;-|-4=±9. 

Transposing, a;=±9— 4=5, or —13. 
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Ex. (54.) Given 6a*— z=92 to find the values of x. 
Conditions, 6z 2 — z==92. 

Dividing, z*— g=y 

Completing the square, s»--+_ ==T +_=_. 

Evolving, .-—pijy 

m . , 47 , 1 A 23 

Transposing, s=±jl+— ==4, or — -^-. 

Ex. (55.) Given 3s a +4a:=340 to find the values of a;. 
Conditions, 3a^+4a:r=340. 

Dividing, a?4~l-==:— . 

n i *- *i. . 4s , 16 340 , 16 4096 

Completing the square, a» +_+_=_+_=_. 

w i • , 4 64 

Evolving, s-f-g^-i—. 

64 4 
Transposing, z=±-£ — (T^®* or ""Hi- 

Ex. (56.) Given s 2 — 10z=— 21 to find the values of of x. 
Conditions, z 1 — 10z=— 21. 

Completing the square, s 2 — 10a;+25=— 21+25=4. 
Evolving, a:— 5=±2. 

Transposing, £=±2+5=7, or 3. 

Ex. (57.) Given 5a 8 — ?=78 to find the values of*. 

x 
Conditions, 5a 9 — ^=78. 

.4 



Clearing effractions, 10s*— a:=156. 

Dividing, ^_^. = 1^. 

8 ' 10 10 

n , .. ,. . x , 1 156 , 1 6241 

Completxng the square, *»_*. =-_+=__. 



10^400 10 T 400 — 400 ' 



Evolving, 
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1 79 
* 20" -=fc 20" 





11 


" 11" 






, 100a: , 


2500 


201 


2500 


289 


11 ' 


121 


~ 11 


1 121" 


"121" 


X 


50 
11" 


17 






* =± 11 


. 50 
"hi" 


=6A. or 


3. 





79 1 39 

Transposing, a;==± _ + _ ==4 , or -^ 

Ex. (58.) Given lis 8 — 100*=— 201 to find the values of z. 
Conditions, lis*— 100a:= — 201. 

,.. . ,. 100a: " 201 

Dividing, 

Completing the square, z?- 

Evolving, 

Transposing, 

Ex. (59.) Given 3a?— 17a:=2a?+84 to find the values of*. 
Conditions, 8z*—llz±=2z*+ 84. 

Transposing, a?— 17a:=84. 

Completing the square, s 8 — 17a+72.25= 84+72.25=156.25. 
Evolving, a;— 8.5=±12.5. 

Transposing, ar=±12.5 -J- 8.5=21, or —4. 

Ex. (60.) Given z+16-7A/i+T6=10-4V*+IB to find 
the values of z. 

Conditions, x+16— 7*/i+T6=10— 4*/*+I6. 

Uniting terms, Ac, #+6=3^^+16. 

Involving, a*+12a+36=9a+144. 

Transposing, a?+3a:=108. 

Completing the square, a*+3a+2.25=108+2.25=110.25. 
Evolving, a+1.5==fcl0.5. 

Transposing, £=±10.5— 1.5=9, or —12. 

Ex. (61.) Given 9a;+ A /IB?+S6?=15^— 4 to find the 
values of z. 

Conditions, 9z+a/ 162^+36^=15^-4. 

Transposing, 9a+4+ V 16^+36^=15^. 

10* 
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Separatingintofectors, 9ar+4+2aV9#-f-4==15:r'. 
Completing the square, 

(9 ar ^4)4-2zV5^+"4+^==15^+^===16a^. 
Evolving, A/9z+i+x=±4z. 

Transposing, */$x2£i=<±4x — x=&r, or —5a;. 

Involving, 9*+4=9a: 2 , or 25a* 

If the former, we have 9a:+4=9a; s . 

Transposing, 9a 8 — 9z=4. 

4 
Dividing, a?— s=q. 

Completing the square, a; 8 — x+ j=^4-t=q^« 

1 5 
Evolving, s— 2=±g- 

m .5,14 1 

Transposing, :l:== = t 6+2 =:= 3 , ° r T 

But, if the latter, 9a?-|-4=25s 8 . 

Transposing, 25a?— 9s=4. 

Dividing, ^-^4- 

n . .. .. . to, 81 4, 81 481 

Complex the square, *_^^ o= _ + _ = _. 

Evolving, *-Zn^BT' 

Transposing, »» 9± ^ i81 ' . 

50 

Ex. (62.) Given a:= ~*~ to find the values of 3. 



s-5 

Conditions, 2 



12+8a£ 



3-5 * 

Clearing of fractions, a?— 5a:=:12-{-8a£. 

Transposing one x 9 x 2 — 4z=12-f-8a£+a;. 

Completing the square, a?— 4r+4=16-f 8a;*+a:. 



QUADRATIC EQUATIONS. 
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Evolving, 
Transposing, 
Completing the square? 

Evolving, 

Transposing, 

Involving, 

But, if 

Then, 

Completing the square, 

Evolving, 

Transposing, 

Involving, 



3— 2=±(4+a£). 
x— a£=6. 

* *-2 ==± 2- 
a:*=db|+~=3, or -2. 

z=9, or 4. 
3— 2=— 4— a*. 
3-fa£=— 2. 

s+^+^-2+r^- 
^ i = ±^Ef 

.^2 2 

* - 2 



Ex. (63.) 
values of a;. 



Given (s 3 -^) +(* 2 -?) =^ to find ^ 



,* 



Conditions, 

Transposing, 

Squaring both sides, **~+-- a -— (^-^) =* 2 - Jr 

Transposing, s 2 ( x2 ""^) +-a"" a2 =^- 

Or, ^(^-a^+^^O. 
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Evolving, g- V **~ a4 =0. 

Transposing, a:=— — — . 

d 

Multiplying, ax=A/z*—a?. 

Involving, cPtf—x*— a*. 

Transposing, a?—a*a?=tf. 

Completing the square, a? 4 — aV-f- j=a 4 -f- j = -^-. 

Evolving, a?— ^-=— ~ . 

Transposing, 3?= „ V. 



Involving, 



r=±a > [ 



1±a/5 



Ex. (64.) Given a?— 1=24— to find the values of 3. 

2 

Conditions, 3— 1=2-) — . 

Since a:— l=(a£— l)(s*+l). 

Therefore, (**— l)(a£+i) =2+ A 



3* 



Dividing by x*-\-l, z i^i == — # 

Clearing of fractions, x ^ x i s= 2. 

s 1 19 

Completing the square, a:— z* + -r=2+ T =r T . 

4 '44 

Evolving, ^-i =± |- 

Transposing, aA=±|+l=2, or -1. 

Involving, z —4 t or i # 
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Ex. (65.) Given y^s 8 — o^s— b to find the values of a:. 

Conditions, tyx* — a 3 =x — b. 

Involving both sides, s 8 — <£=x*— SbaP+dPz— &. 

Transposingand cancelling, 3^—3^=0?—^. 

Dividing by 33, a?—bz= ~ . 

60 

n ir a -* r , * 3 a 8 -* 8 ,* 3 4a 8 -* 8 

Completing the square, s 2 — fa+ j= -^ — t"Z = 12 i • 

-c , . ^ 14a 8 — F 

Evolving, a; -._ == J__. 

Transposing, x = ± ]——+-. 

Ex. (66.) Given A^±? = lz^f to find the values of x. 

±r\-i>/x A/X 

Conditions, ' *^+2_4-V* 

Clearing of fractions, a/%z?-\-2a/x=:1Q— x. 

Transposing, &c, 3x-\-2rfx=l6. 

16 
Dividing, x +Ia/x=-^. 

Completing the square, »+f A /i+- == — +_=_. 

1 7 
Evolving, A /^+_ =± _. 

7 1 8 

Transposing, ^=±3—3=2, r — g . 

Involving, a:=4, or -^-. 

Ex. (67.) Given //x t —2a/x--z=i0a/x to find the values 
of*. 

Conditions, /fi?—2//x—x=zOA/F. 

Dividing by a/x~, x— 2— V*=0. 

Transposing, a; — a/x=:2. 
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1 19 

Completing the square, a:— a/x-\-j=2-\- t=j. 

Evolving, ^T^' 

3 1 
Transposing, ^x=±2+o= 2 » or """*• 

Involving, z=4, or 1. 

Ex. (68.) Given //s?+a/7=6a/z to find the values of x. 

Conditions, A/F+V^=6*/aT« 

Dividing by a/zT s* +a:=6. 

1 1 25 

Completing the square, x % -\-x-\-^^-\^=-^. 

1 5 
Evolving, 3+2=±2- 

5 1 
Transposing, a?=±£— ^=2, or —3 

Ex. (69.) Given |:=22i+^ to find the values of z. 



z 



V£ 



Conditions, o= 22 i" 

Multiplying by 2, s=44£+^p. 

m . 2//z . Am 

Transposing, z 5— =44£. 

Completmg the square, a: g — f--=44^+g=-^- 

_ 1 20 

Evolving, V^— g=d=-g-. 

Transposing, ^—±^^=7, r — y 

t , • *o 861 

Involving, a:=49, or -g-. 
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Ex. (70.) Given 



s-5 



Conditions, 

Reducing the fraction, 

Clearing of fractions, 
Transposing, 
Completing the square, 
Evolution, 



Involving, 



-2Q=0 to find the values of z. 

^ 2 1 

s-5 20~ °- 
3//a7-lQ 1^ 
5a:— 25 "~20* 
12^^-40=^-5. 
«~12V^=— 35. 
a:-12Vi+36=-35+36=:l. 

VS =r 6=±l. 
a/^"=±1+6=7, or 5. 
*=49, or 25. 



Ex. (71.) Given ar*+^=756 to find the values of a. 
Conditions, 
Completing the square, 

Evolving, 



a;"£+2&=756. 



f , 1 ,55 



Transposing, 

Evolving, 
Involving, • 



-2 55 1 
**— dbg— 2==27, or — 28 ' 

**=3, or /5^=28. 
s=243, or —28* 



Ex. (72.) Given z 8 — aA=56 to find the values of ar. 
Conditions, ^8_^f === 5g 

Completing the square, ^-^+-=56+-=^. 



Evolving, 



4" 

'4 



15 
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* 15 1 

Transposing, aff= JL [ q =8, or —7. 

Evolving, 2^=2, or —7^. 

Involving, a?=4, or — 7* or ^/15] 

15 
Ex. (73.) Given a/&+z+a/z= to find the values 

ofs. 

15 
Conditions, A/TTf-;r-j-V#= „ 

V5+z 
Clearing of fractions, 5+3+ V r 5^+i 2 =15. 
Transposing, //5a:+a^=10— a:. 

Involving, &z+z*=100—20z+z*. 

Reducing, 25^=100. 

Dividing, z=4. 

Ex. (74.) Given t/z^tt+tflz+Ti^ to find the values 
of 3. 

Conditions, a/ a:+12+/^i7+T2===6. 

Completing the square, rfx+Vl+tfx+V?*-\-2=*Q-\--=—. 
Evolving, ^ppH^^jtl. 

Transposing, ^a?+12=±2— -=2, or -8 

Involving, s+12— 16, or SI 

Transposing, *=16— 12=4, or 81—12=69. 



Ex. (75.) Given s*— 2az*=b to find the values of a:. 

n 

Conditions, z n — 2aa?=zb. 

n 

Completing the square, a* 1 — 2a2?+a 2 =a 2 +£. 

n 

Evolving, a?--a=±A/^ : F2. 

n 

Transposing, z T ssadW^ i +^ 

s 
Involving, &c, *=(*:£ V?+X)» 
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4 5^1 

Ex. (76.) Given &:*— -=—592 to find the values of x. 

8 

L hx* 
Conditions, 3a? —=—592. 

A 

8 

ba? 4 

Transposing, &c, -^ 3a^=592. 

A 

tit n- i • 4 J- m- 4 6 ** 1184 
Multiplying and dividing, X s r~= — f— • 

Completing the square, 

j far* 9 1184 9 5929 
Z 5 + 25~~ 5 + 25~" 25 ' 

4 3 77 
Evolving, x*—- ^=db-r-« 

o o 

m • '* , 77 , 3 _ 74 

Transposing, a: 18 = JL +-=16, or — r-. 

o 

Involving, &c, ar=8, or — (-£-)• 

PROBLEMS IN QUADRATICS. (p. 187.) 

Ex. (2.) Let x = the width of the frame. 

And 12x18=216, the contents of the glass. 

Then(18+12)(2x*)==6(te; a;X»X4=4^. 

Hence 4a^+60a:= the contents of the frame. 

And 4? 2 +60a;=216. 

Dividing, a^-}-15a:=54. 

Completing the square, 

s*+15a:+56.25=54+56.25=110.25. 

Evolving, s-f-7.5=10.5. 

Transposing, rr=10.5— 7.5=3 inches. 

Hence the width of the frame is 3 inches. 

11 
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Ex. (3.) Let z=. the number of sheep. 

60X20 = 54X20 % 
x x—lb 

Clearing of fractions, 1200s— 18000=1080*— 2s 2 -[-30a:. 
Transposing, &c, 2a^+90a:=$18000. 

Dividing, s 2 -f-45s=9000. 

Completing the square, 

^■^ . 2025 on™. 2025 38025 
r , +45a:-j — -j— =9000H — 7— = — 1 — • 
4 4 4 

» 1 • , 45 195 

Eyolvmg, ^"^T^^T' 

_ . 195 45 150 _ , 
Transposing, ^=-9 5" == 1T~ == '** s^P* 

Dividing, 12004-75=16 shillings. 

Hence there were 75 sheep, at 16 shillings each. 

Ex. (4.) Let x = the price of the flour. 
Then, ^X I ^)+x=39. 

Clearing of fractions, z 2 +100a:=3900. 

Completing the square, 

a2-}-100s+2500=3900+2500=6400 
Evolving, 2:+50=80. 

Transposing, a:=80— 50=$30. 

Hence the flour cost $30. 

Ex. (5.) Let x = the less number, and z+9 = the larger. 
Then x-\-9-\-x=2x-\-9 = the sum of their ages. 

And 2£f3x£+5=266. 

2s a +27s+81=266. 

Uniting terms, &c, x*-\ — —=92.5. 

A 

n 1 *• a -. , 27a: ,729 ,729 2209 

Completing the square, a*-f- ^ | 16 =92.5 | - jg -=-^g- 
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v i • , 27 47 

Evolving, a;+-j-=— . 

47 27 
Transposing, X== ~T — T—^* * ne * ess niim k er ' 

" And 5+9=14, the larger. 

Hence the larger number is 14, and the less 5. 

Ex. (6.) Let x = the sum A put in the firm. 
Then, as each man's gain will be in proportion to his stock mul- 
tiplied by the time it was in trade, therefore, 

*X 12=12* will represent A's gain. 
And 30x16=480 « " B's gain. 
Then 12s+480 : 18 : : 12* : 26— a. 
Multiplying the extremes and means by each other, we have 

312*4-12480-480*— 12s 9 =216a:. 
Transposing, &c, a 2 +322:=1040. 

Completing the square, s 9 +32*+256=1040+256=1296. 
Evolving, 3+16=36. 

Transposing, *=36 — 16=$20. 

Hence A's capital was $20. 
[See National Arithmetic, page 226.] 

Ex. (7.) Let x = the number of barrels. 

72 
Then, — = price per barrel. 

72 72 

Therefore, — r-^= 1. 

*+6 x 

Clearing of fractions, &c, 3+6*=432. 

Completing the square, x*+Qz+ 9=432+9=441. 

Evolving, s+3=21. 

Transposing, *=21 — 3=18 barrels. 

Dividing, 72-*-18=$4, price of each 

Hence he bought 18 barrels, at $4 per barrel. 

Ex. (8.) Let x = the width of the walk. 
Then, fo— 2 = the side of the court. 
And 8*— 2 = the side of the court including the walk. 
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And 65^2x4=24r— 8, perimeter of the walk. 
Therefore, (8a:— 2)»— (6a:— 2)*=24ar— 8+164. 
(64a*-322+4)-(36a*— 24x+4=24a:- 8+164. 
Seducing, &c, 28a*— 32a:=156. 

Dividing, ar»— y=y- 

Completingthe square, ar»-y+^=y + 59=49-. 

Evol^g, ,44 

17 4 21 
Transposing, z=— +-=— =3, width of the walk. 

3X6=18; 18—2=16, side of the court. 
16X16=256, area of the court. 
Hence we find the court contains 256 square yards. 

Ex. (9.) Given -_+— ==l to find the values of a;. 
v (1+s) 

1+z 8 
Conditions, —J— =i . 

Involving, &c, 3+3a*=l+3a:+3a?+a* 

Dividing by 1+a;, 3— 3a+3a*=l+2a;+ar J . 

Reducing, x 2 — --= — 1. 

Completing the square, <^__f--^--l+— sa--^ 

™ , • 5 3 

Evolving, x— 2=±t* 

3 5 
Transposing, ar=±-+j==2, or £. 

Ex. (10.) Given a*— 2a*+a:=132 to find the values of a?. 
Conditions, s 4 — 2a?+a:=132. 

# Adding and subtracting a?, a? 4 — 2ar+z 2 — (x 2 - a:)=132. 
Completing the square, * . 

^-x)>-(x>-x) + l=l32+l=J^. 



QUADRATIC EQUATIONS. 127 

1 23 

Evolving, a 8 — a;— ~=±-^. 

23 1 

Transposing, * a?— x=^ =r —^-==12 t or — 11. 

If we suppose the former, then, by completing the squares, we 
have 

1 7 
Evolving, a:— 2=±2- 

7 1 
Transposing, a;=±o+K=4, or — 3. 

But, if a?— x=— 11. 

1 1 43 

Completing the square, a? — £+7= — ll+2 === — T" 

Evolving, x ~% = 2 " 

rp ' • 1±V=33- 
Transposing, x= ^ — . 

Ex. (11.) Given 9a:+ A /16a?+^2 r =:15a?— 4 to find the 
values of a:. 

Conditions, 9z+ a/ 1(5^+36^=15^—4. 

Transposing, &c, (9a:-|-4)4-2a:A/9a:-f4=15a?. 
' Completing the square, 

(9a:+4)+22:^/gi^+ar , =15^+^===16r , . 
Evolving, a/ 9a:-J-4-{-a;=±4a:. 

Therefore, A/9i+¥=±3a;, or —5a:. 

Involving, 9a:-f-4=9a?, or 25a?. 

Transposing, 9a? — 9a:=4. 

9 9 25 

Completing the square, 9a?— 9a:4--=4-}--j=- 



3 5 
Evolving, 3a:— £=±0 

5 3 

Transposing, 3a:=;±:--f.-=4, or —1. 



4 « 4—7 

2 =t 2 - 
3 

2"f"2 = 
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TV M" 4 X 

Dividing, 3=g, or — g. 

But, if 9*4-4=252?. 

Transposing, 25a 2 — 93=4. 

4 
Dividing, 3 s — 93=—. 

zo 

Completing the square, 

9a; 81 _4 81 481 

25 + 2500""25 ' 2500*~2500' 

Evolving, *_==___. 

rn . 9±\Z38T 
Transposing, 3= ^r — . 

Ex. (12.) Let x = the first term, and y = the second. 

1. Then x : y : y : 16. 

2. Therefore, 163=y 2 . 

3. Again, 3 3 +y 2 =225. 

4. By substitution, 3 2 -f-163=225. 

5. Completing the square, 3*+ 163+64=225 +64=289. 

6. Evolving, 3+8=17. 

7. Transposing, 3=17 — 8=9. 

8. Putting the value of 3 into (2), 16x9=144=^. 

9. Evolving, 12=y. 
Hence the two numbers are 9 and 12. 

QUADRATICS WITH TWO OR MORE UNKNOWN TERMS. (p. 188.) 

Ex. (7.) Given 3 2 +y 2 =20 1 _ . A . , . 
v A , « % , rt > to find the values of 3 and v. 

And 3 2 — y*=12 ) y 

1. First condition, 3 2 +y 2 =20. 

2. Second condition, 3 2 — ^ 2 =12. 
t 3. Subtracting (2) from (1), 2^=8. 

* 4. Dividing (3) by (2), ^=4. 

5. Evolving (4), y=2. 

6. Substituting for y in the (2) its value in (5), 

* 2 — 4=12. 
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7. Transposing* (6), z 3 =12+4=16. 

8. Evolving, #=4. 
Hence z:=4 *, and y=2. 

Ex. (8.) Given x+y= 6 ) x n , x , . 

And s*+^=26 ! to *** the ValueS ° f * and y ' 

1. First condition, x+y=6. 

2. Second condition, a^+y 2 =26. 

3. Value of a: in (1), a:=6 — y. 

4. Involving (3), 2^=36— ^y+y 2 . 

5. Putting (4) into (2), 36—12^+^+^=26. 

6. Transposing, &c. (5), y 2 — 6y= — 5. 

7. Completing the square, y 2 — 6y+9= — 5+9=4. 

8. Evolving, y— 3=±2. 

9. Transposing, y=±2+3=5, or 1. 

10. Putting the value of y into (1), - 2+5=6. 

11. Transposing, a?=6 — 5=1. 

12. Or, 3+1=6. 

13. Transposing, a;=6 — 1=5. 
Hence z=5, or 1 ; and y=l, or 5. 



Ex. (9.) Given s 2 +y 2 =74 ) 
And x — y= 2 ) 


to find the values of x and y. 


1. First condition, 

2. Second condition, 


a^+3/=:74. 
x-y=2. 


3. Transposing (2), 

4. Involving (3), 


x=2+y. 
z*=±+4y+tf. 



5. Putting the value of x 2 into (1), 

4+4^+^+^=74. 

6. Dividing, &c, 2^+2^=35. 

7. Completing the square, ^+2^+1=35+1=36 

8. Evolving, y-\-l=±& 

9. Transposing, . y=±6— 1=5, or — 7. 

10. Putting the value of y into (2), a:— 5=2. 

11. Transposing, a:=2+5=7. 

12. Or, s=2— 7=— 5. 
Hence x=7, or — 5; and y=b, or — 7. 
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Ex. (10.) Given sM-^=149 ) x _ _ * _ 

. , , ,- > to find the values of x and v 

And 3+9== 17 ) * 

1. First condition, 3 s -j-^=149. 

2. Second condition, a;-f-y=17. 

8. Transposing (2), a;=17 — y. 

4. Involving (3), 2^=289—34^+^ 

5. Putting the value of z 2 into (1), 

289— 34y4V+2^ 149 - 

6. Reducing terms, y 2 — 17y= — 70. 

7. Completing the square, 

* in r 289 ,a , 289 9 

y2-.17y+_=-70+- T = i . 

17 3 

8. Evolving, y — %=±% 

3 17 

9. Transposing, y=J_ | 10, or 7. 



"2 1 2 

10. Putting the value of y into (2), 

♦ a:+10=17. 

11. Transposing, ^ as=7. 

12. Or, putting the value y into (3), £=17 — 7=10. 
Hence the value of a?=10, or 7; y=7, or 10. 

Ex. (11.) Given a 1 — y*=85 ) x . _ _ 

v . , . n w > to find the values of x and y. 

And x-\-y=YJ ) y 

1. First condition, x* — y*=85. 

2. Second condition, ar-j-y=17. 

3. Transposing (2), x=Yl — y. 

4. Involving (3), ^=289—34^+^. 

5. Putting the value of x 2 into (1), 

289—34^4-^-2^=85. 

6. Reducing terms, 17^=102. 

7. Dividing, * y=6. 
8 Putting the value of y into (2), z+6=17. 

9. Transposing, &c, 3=17 — 6=11. 

Hence the value of x is 11, and y is 6. 
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Ex. (12.) Given x— y= 2 ) _ , . . 

And a»-JL98 I V * an V ' 

1. First condition, a; — y==2. 

2. Second condition, X s — g*=98. 

3. Dividing (2) by (1), a^+a^+^=49. 

4. Involving (1), x 2 — 2ary-j-y 2 =4. 

5. Subtracting (4) from (3), 3a:y=45. 

6. Dividing, xy=\b. 

* 7. Transposing (1), x=2-\-y. 

8. Putting the value of x into (6), y(2-f-y)=15. 

9. Multiplying, y i +2y=lb. 

10. Completing the square, y 2 +%+ 1=15 +1=16. 

11. Evolving, y+l=±4. 

12. Transposing, y=±4 — 1=3, or — 5. 

13. Putting the value of y into (7), s=2+3=5. 

14. Or, ar=2— 5=— 3. 
Hence a:=5, or — 3 ; and y=3, or — 5. 

Ex. (13.) Given 10x+y=3xy ) A A , , 

A , « ? to find the values of 3 and y. 

And y—x=2 ) * 

1. First condition, 10x-^-y=^xy. 

2. Second condition, y — x=2. 

3. Transposing (2), y=2-f-£. 

4. Putting the value of y into (1), 10x+2+x=^x(2-^-x). 

5. Reducing terms, &c, 

6. Completing the square, 

bx 25 2 25 49 
T + 36'~"3 + 36■"36• 

5 7 

7. Evolving, a— 6 =± 6' 

7 5 1 

8. Transposing, a:=±g+g=2, or — . 

9. Substituting 2 for its value in the (3), y=2+2=4. 

10. Or, ^ 2 +H)4 

1 5 

Hence a:=2, or — ^5 and y=4, or ^. 

6 o 
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EXAMPLES OV ONE OB MORE UNKNOWN TERMS, (p. 192.) 

Ex. (1.) Let x = A's money, and y = B's money. 

1. Then, ar+y=18. 

2. And 23Xy=2Lzy=154. 

3. Transposing, s=18 — $ 

4. Putting a: into (2), 2y(18— y)=154. 

5. Multiplying, 3%— 2^=154. 

6. Transposing and dividing, y 2 — 18y= — 77. 

7. Completing the square, 

^—18y+81 =-77+81=4. 

8. Evolving, y— 9=2. 

9. Transposing, y=2+9=ll. 

10. Putting the value of y into (1), a;+ll=18. 

11. Reducing, x=7. 
Hence A had $7, and B $11. 

Ex. (2.) Let x = the larger number, and y = the less. 

1. Then, ' x— y=5. 

. 2. And a^+^=193. 

3. Involving (1), x 2 —2xy+if=25>. 

4. Subtracting (3) from (2), 2a^=168. 

5. Dividing, a^=84. 

6. Transposing (1), x=.h-\-y 

7. Putting the value of re into (5), y(5-J-y)=84. 

8. Multiplying, 5^4-^=84. 

9. Completing the square, y 2 -f5y-f--j-=84-|— =— -. 

5 19 

10. Evolving, ^^T* 

11 m 19 5 14 , 

11. Transposing, y=^_-=— =7. 

12. Putting the value of y into (1), a:— 7=5. 

13. Transposing, s=5-f-7=12. 

Hence 12 = the larger, and 7 = the smaller number. 
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Ex. (3.) As it requires 200 rods offence to enclose both fields, 
it is evident that the length of one side of each will be —-=50 

rods. Let x = side of A's, and y = side of B's field. 

1. Therefore, x+y=b0. 

2. And s 2 +^=1300. 

3. Transposing (1), #=50— y, 

4. Involving (1), (x+y) 2 =x 2 +2xy+y 2 =2500. 

5. Subtracting (2) from (4), 2a;y=1200. 

6. Dividing, sy=600. 

7. Substituting for x its value in the (3), y(50— y)=600. 

8. Multiplying, 50y— ^=600. 

9. Transposing, y 2 — 50y=— 600. 

10. Completing the square, 

^_50y+625=-600+625=25. 

11. Evolving, y— 25=5. 

12. Transposing, y=5+25=30 rods. 

13. Substituting, z=50— 30=20 rods. 

14. 30x30=900; 900x2.25=$20.25, B's. 

15. 20x20=400; 400x2.25=$9, A's. 

Ex. (4.) Let x = the side of the smaller room, and x-\-l the 
side of the larger. 

1. Then, x 2 +x'+V=Sb. 

2. And s 3 +s a +2a;+l=85. 

3. Keducing, x*+x=42. 

4. Completing the square, x 2 +x-\--?=42-{"T=i—. 

c ™ , • '1 13 

5. Evolving, z+-=Y' 

13 1 

6. Transposing, #=-o — o == ^» s ^ e °^ ^e sma ller room. 

7. By question, 6+1=7 = side of the larger. 

8. « 40 : 6 2 : : 6 3 : 32| yards. 

9. « 1.75 X 32|=$56.70, price for the smaller room. 
10. « 40 : 6 2 : : 7 2 : 44^ yards. 

11 " 1 .75 X44 1 fo=$77.17£, price for the larger room. 



llllil- ^ AltlllA. 

>. tad iV — x = 



r— £• — ; r=±UO. 

^— -• tr=— 96 

r— 1^=2. 
=1:, siai af lit iarger. 



- I> — -1> — *>[ r.T-as. 

- 1 * j/ I:-=f^a.r"t tljii£ ;c iLe larger pile 
> \^~ -i=.f"-i:"- ~i**ii£ :c zh* jess. 

_" ^ ii : •• , i^u. re 'Hi: JtLrr*r "m^-IIuc, and w = 

-^ ».?■£ " ^ J Tin 15i*rfm?{ rftteir lengths. 



^ >./n.-.:r > f-n I. iLr./=1976. 

•. 7-,.- l.^ i. ^=12+y. 
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7^I2 7 -;^=f<>>^S6=1024. 
.. y • , . - " " ? -|-6=32. 

t. T*^ N:\ts..^ r=S2 — $=2:\. krurth of the less. 

i. - j4=12^2G=S>. le^th of the lai^er. 

Rx, v 7/ Ijci s =r the number c: h^irs each was on the road 

\ % TV;v .--?=As whole time. 
2, A*Ki 3 — 1(*=B\? whole tirce. 
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X 

3. Then, a;+9 : x : : 1 : = distance A goes before 

X~t~o 

they meet. 

x 

4. And a;-|-16 : x : : 1 : 1fi = distance B goes. 

«_^ ^ ^ 

5. Hence — —-\ tt? = 1> whole distance. 

a;-f9 z+16 

6. Clearing fractions, a^-f-16a:+a?-J-9a:==:ar 2 -f-25a;-f-144. 

7. Therefore, z*=144. 

8. Evolving, a;=12. 

9. By the question, a:-|-9=12-f-9=21 hrs., A's time. 
10. « « " ar+16=12+16=28hrs., B'stime. 

Hence A performs his journey in 21 hours, and B in 28 hours. 

Ex. (8.) Let x = the larger part. 
And 60— a: = the smaller. 

1. Then, *X6U=^ : x*—M=x : : 2 : 3. 

2. Mult, extremes, &c, 180a:— 3a£=— 7200+240*. 

3. Reducing terms, &c, ar*-f 20s=2400. 

4. Completing square, a: 2 +20+100=2400+100=2500. 

5. Evolving, a;+10=50. 

6. Transposing, ar=50— 10«*40, the larger. 

7. " 60—40=20, the less. 
Hence 40 = the larger part, and 20 = the smaller. • 

Ex. (9.) Let x = the larger, and y = the less number. 

1. Then, by first condition, xy=z77. 

77 

2. And «=— . 

* x 

3. By 2d condition, ^-(^Y : (*-— Y : : 9 : 2. 

4. Involving, &c, 2^- 5 ^)=(^-154+^)9. 

5. Multiplying, 23 4 -11858=9a: 4 -1386a?+53361. 

6. Reducing terms, a: 4 — 198a; 2 =:— 9317. 

7. Completing the square, 

x 4 — 198a?+9801=-9317+9801=484. 

12 
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8. Evolving, z 1 — 99=22. 

9. Transposing, s»=22+99=121. 

10. Evolving, x=ll, larger number. 

77 

11. Substituting, y=— =7, less number. 

Hence the larger number = 11, and the smaller = 7. 

Ex. (10.) 1. Krst condition, ^+^=225 

2. Second condition, z 2 : y* : : 9 : 16. 

3. Multiplying extremes, Ac., 16s*=9y*. 

4. Dividing, a*J£. 

5. Substituting for ** in (1) ite value in (4), ^+^=225. 

6. Adding terms, T^ 225 ' 

7. Evolving, X =15, 

8. Dividing, 2/= 12. 

9. Involving, y a =144. 
10. Value of s* in (1), z»=225— 144=81. 

Hence the less lot contained 81 square rods, and the larger 
144 square rods. 

Ex. (11.) Let x = the greater, and y = the less. 



1. 


By the question, 










zy=4S. 


2. 


And 




r'-y 8 


(*- 


-y) $ 


: : 37 : 1. 


3. 


Expanding, z?— y 3 


: z*- 


-3x*y+Sxtf 


-y* 


: : 87 : 1. 


4. 


By Prop. IX.,* 


SrV- 


-3*3f : 


(*- 


-yf 


: : 36 : 1. 


5. 


Dividing into factors, 


Zxy( 


z-y) 


(z- 


-y? 


: : 36 : 1. 


6. 


Divide by x— y, 




Zxy 


(x- 


-yf 


: : 36 : 1. 


7. 


:ry=48 (1), therefore, 




144 : 


(*- 


-yf 


: : 36 : 1. 


8. 


Multiplying extremes, &c, 






S6(a:- 


-y)'=144. 


9. 


Dividing by 36, 








(X- 


-y)»=4. 


10. 


Evolution, 








2 


:-»=2. 


11. 


Involving (10), 






*»- 


-2sjH-y»=4. 


12. 


Multiplying (1) by 4, 










4zy=192. 




* p. 210 Algebra. 
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13. Adding (12) to (11), ^+2^+^=196. 

14. Evolving (13), a+y=14. 

15. Evolving (11), x— y=2. 

16. Sum of (14) and (15), 2s=16. 

17. Dividing, x=%. 
' 18. Value of y in (14), y=14-8=6. 

Hence the greater number is 8, and the less 6. 
Note. — This question might have beeji solved if x+y = the 
greater, and x— y = the less. 

Ex. (12.) Let x = the greater, and y = the less. 

1. Then, by first condition, sy=196. 

x 

2. Second condition, -=4. 

y 

3. Multiplying, x=4y. 

4. Substituting for x its value in (3), 4y Xy=196. 

5. Multiplying, 4^=196. 

6. Dividing, ^=49. 

7. Evolving, #=7, the less. 

8. Multiplying, 4x7=28, the greater. 
Hence the greater number is 28, and the less 7. 

Ex. (13.) Let x= the time in which they all can do the 

XXX 

wosk ; then, in one hour, A will do s of it, B 7=-, and C -,*■ of it. 

o 15 10 

XXX 

1. Therefore, ^+—+—=1 hour. 

2. Adding, |=1. 

3. Multiplying, a:=3 hours. 
A, B and C, will therefore do the work in 3 hours. 

Ex. (14.) Let x = the number of oxen. 

240 

1. Then, = the price of one ox. 

"220""" 

2. And £=3x— +8=240+59. 
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3. Clearing of fractions, Ac, 

8z»+2162r-720=299x. 

4. Transposing, 8s 2 — 83a==720. 

5. Dividing, ^-J^^QO. 

6. Completing the square, 

83* 6889 6889 29929 

* 8~ + 256 ~ yU+ 256"-"256"' 

* v i • * 83 173 

7. Evolving, ^-l^lG- 

o m ' - 173 , 83 256 ,„ 

8. Transposing, s=— — 4-— =— — =16 oxen. 

lo lo lo 

Hence the grazier bought 16 oxen. 

Ex. (15.) Let x =c= the side of the less, and y = the side of 
the greater. 

1. Then, by first condition, a:-|-y=41. 

2. Second condition, ^x\+fX^= 2 ^X 20=4100. 

3. Multiplying, &c, z*y+tfz=lteOQ. 

4. Dividing (3) by (1), xy=400. 

5. Dividing by y, a:= — . 

6. Substitating for a; in (1) its value in (5), • 

' hy=41. 

7. Multiplying by y, 4004-y 2 ==4ly. 

8. Transposing, y 2 — 41y= — 400. 

9. Completing the square, 

. A1 ,1681 . nn , 1681 81 
^-41 2 H-- i -=-400+-^ = T 

10. Evolving, y ""T = 2' 

9 41 

11. Transposing, y=^+— =25, side of the larger. 



"2^2 
12. Substituting, 41—25=16, side of the less. 
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Ex. (16.) Let x = the larger part, and 145— x =s the 
smaller. 

1. Then, by conditions, sfx-^-sf 145— a;=17. 

2. Involving, z+2VT25£ = s 2 +145-a:=289. 

3. Collecting terms, 2V145a:— .-?= 144. 

4. Dividing, N /I15J=S 2 =72. 

5. Involving, 145a:— a?=5184. 

6. Transposing, a?— 145a;=— 5184. 

* n i *• -s-i^ ,20925 „ . , 20925 

7. Completmg square, a?— 145aH — -^ — = — 5184-| — j— . 

8 « j i^ , 20925 289 

8. " « a?— 145*H ^ — =-s-. 

4 4 

* Q t, , . 145 17 

9. Evolvmg, x 2~ B=s 2 Bs 

in „ . 17 , 145 162 01 _ 

10. Transposing, x =-g+—=i—=:$l, larger. 

11- " 145-81=64, smaller. 

Hence the larger number is 81, and the smaller 64. 

Ex. (17.) Let x = the sum paid for the ox. 

1. Then, by conditions, ar+f x Xtttz)= 56. 

2. Clearing of fractions, &c., a?+100a:=5600. 

3. Completingsquare,a?+100a;+2500=5600+2500=8ie0. 

4. Evolving, a?+50=90. 

5. Transposing, a;=90— 50=40. 
Hence the sum paid was $40. 

Ex. (18.) Let x = the larger part, and 14— a: = the smaller 

1. Then, by conditions, x*+(U— a;) 3 =728. 

2. Expanding, a^+2744-588a:+42a^— a*=728. 

3. Keducing terms, 42a; 2 -588z=-2016. 

4. Dividing, x 2 — 14ar=— 48. 

5. Completing the square, x 2 — 14a;+49= — 48+49=1. 

6. Evolving, a:— 7=1. 

7. Transposing, r=l+7=8, the larger. 

8. " 14— 8=6, the smaller. 
Hence the numbers are 8 and 6. 

12* 



140 KEY TO GEEENLEAlf'S ALGEBRA. 

Ex. (19.) Let x = the breadth, and 2x = the length of the 
field. 

1. Then, by conditions, »x2S^x+ix2^fJ— 496. 

2. Transposing, Ac, 2z s +496=2z 3 +12s+16. 

3. Reducing terms, 122=480. 

4. Dividing, £=40. 

5. Multiplying, 2s=80. 

6. « 40+1x80+1=3696. 

7. Dividing, 3696^^60=23 acres, 16 poles. 

Ex. (20.) Let x and y = the numbers. 

1. Then, by first condition. 

2. By 2d condition, s 2 — ^=24. 

3. Transposing, s 2 =24+2r J . 

4. Evolving, a^/v^Sl+jy 8 . 

5. Substituting for x in the (1) its value in (3) and (4), 

y> v /2i+y 2 +24+y 2 +^=109. 

6. Transposing, yA/24+^85—2^. 

7. Involving (6), 24^+^=7225 - 340^+4^. 

8. Transposing, 3y*— 364y*=— 7225. 

... ... . 364^ 7225 

9. Dividing, tf g^-= — . 

10. Completing the square, 

36V 132496 72%5 13249645796 

* Q "T" oft Q H Oft" — o2» 



11. Evolving, 



3 "*" 36 ~~ 3 " 1 36~ — "~35~ 
364 214 



y 6 ""- 1 - 6 ' 

lorr . o 214 364 150 Q _ 

12. Transposing, ^—±—+—==—==25 

13. « ^=5. 

14. Involving, &c, 2^=25 : 24+25=49. 

15. Putting the value of f into (3), 

3*=24+25=49. 

16. Evolving, a;=//13=7. 
Hence the numbers are 5 and 7. 
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* 

Ex. (21.) Let x = the number. 

Then, by the conditions, a/x-\-4:Q=x— 16. 

Involving, a;+40=s 2 — 32r+256. 

Transposing, x 2 — 333=— 216. 

r. i *• A ^ qq , !089 _ . 1089 225 

Completing the square, or— 33a: -| — -r— =--216 } - ~ =r— , 

^ , . 33 15 

Evolving, X ^"2 =S Y' 

Transposing, s=— +-£-=-^-=24. 

Hence the number is 24. 

Ex. (22.) Let x = A's age, and y = B's age. 

1. By first condition, xy=7&0. 

2. By 2d condition, x^^Xy+T=Sbl. 

3. Multiplying, ary+7s—2y— 14=851. 

4. Subtract. (1) from (3), 7s— 2y=115. 

5. Dividing (1) by y % a:= . 

6. Putting the value of x in (5) into (4), 

y " 

7. Clearing fractions, 5250— 2^=115^. 

8. Transp. and dividing,^-) — 5^=2625. 

9. Completing the square, 

3 , 115y , 13225 ococ , 13225 55225 
^-«V+T6-= 2625 +-16-=-16-- 

1ATL1 , ,115 235 

10. Evolving, y-\— _=— . 

11 T 235 115 120 QH 

11. Transp., y^-j -. ssa _=80. 

12. Dividing, 750^-30=25. 
Hence A's age is 25 years, and B's 30 years. 

Ex. (23.) Let x = the length, and y = the breadth, of the 
garden. 
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1. First condition, a^=15000. 

2. Second condition, i+lix^pflrs: 18696. 

3. Multiplying, sy+14z+14y+196=18696. 

4. Subtracting (1) from (3), 14*+14y+196=3696. 

5. Transposing, 14s+14y=3500. 

6. Value of s in (1), s=l^. 

y 

7. Putting value of a: into (5), |-14y=3500. 

8. Clearing of fractions, 210000+14^= 3500y. 

9. Dividing by 14, 15000+^=250^. 

10. Transposing, ^—250^=— 15000. 

11. Completing the square, 

^_250y+15625=— 15000+15625=625. 

12. Evolving, y— 125=25. 

13. Transposing, y=25+125=150 yarda 

14. Dividing, 15000^150=100 yards. 
Hence the length is 150, and the breadth 100 yards. 

Ex. (24.) Let x = th& number of acres. 

rrn 5600 

Then, = the price per acre. 

- ,, k , 5600 5600 1A 

Therefore, by cond., — r~nv= 10. 

rr+lu x 

Clearing of fractions, 5600*=5600a:+56000— 10* 2 — 100*. 

Transposing and cancelling, 

102?+100s=56000. 

Dividing, a^+10a:=5600. 

Completing the square, 

s2+10a;+25=5600+25=5625. 

Evolving, 3+5=75. 

Transposing, 2=75— 5=70 acres. 

Hence the farm consisted of 70 acres. 

Ex. (25.) Let x = the breadth of the field, and Ax = the 
length. 
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Then, by cond., xy k 4xz=Az 2 = the contents in rods. 

Ax 2 

And tr^rr = the contents in acres. 

loU 

4^ 4ic^ 

Therefore, t^aX^=ttt77» tn° cost of the field. 

loU loU 

Distance round the field, 3z+ix2=10a;. 

± 42 s 

And, by conditions, 10xX4=40a;=^7x» 

Therefore, 6400z=4z s . 

Dividing by x, 6400=4s 2 . 

Dividing by 4, 1600=3*. 

Transposing and evolving, a;=40. 

Multiplying, 4s=160. 

160x40=6400 square rods. 
Dividing, 6400-=-160=40 acres. 

Multiplying, 40x40=$1600. 

Hence, the length 160, and the breadth 40 rods. The price, 
$1600. 

Ex. (26.) Let x = the miles B travelled per hour, and 
£-{-£ = the miles A travelled per hour. 

By conditions, =1. 

x x+i 

39 x 

Clearing of fractions, 39z+-^— 392;=^+ j. 

Reducing terms, — saa^-f--. 

n w*i, - „ , a: . 1 39 , 1 625 

Completing the square, x*+-+— =--+—=-— . 

1 25 

Evolving, a:_j-_— _ 

Transposing, x =~q — Q=-7r=3 miles. 

o o o 

Substituting, 3-f-j=3£ miles. 

Hence A travelled 3£ miles per hour, and B 3 miles. 
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Ex. (27.) Let a; = the larger number, and y = the leas. 

1. By conditions, (x — y)y=42. 

2. Multiplying, ary— y*=42. 

3. Transposing and dividing, x= — ±¥1, 

4.Inyolvbg(3), ^1+^+? 

5. By conditions, {z~\-y)(x — y)=x* — y 2 ==133. 

6. Substituting for z* its value in (4), 

1764+84^+^^33 

7. Clearing of fractions, 

1764+84^+^-^=133^. 

8. Transposing, 49y*=1764. 

9. Dividing by 49, ^=36. 

10. Evolving, y=6. 

11. Value of s in (3), a:=l?±^=13. 

Hence the larger number 13, and the less 6. 

Ex. (28.) Let x = the number of persons. 

And, by conditions, = each man's share. 

x 

. ^ .... 6300 6300 Ionn 

1. By conditions, -= 1-200. 

* x—2 x 

2. Clearing fract., 6 300*= 6300*— 12600+200^— 400a?. 
3 ; Cane. &c, 2002?— 400s=12600. 

4*. Dividing, a?— 2a:=63. 

5. Completing the square, 

a?_2a+l=63+l=:64. 

6. Evolving, ar— 1=8. 

7. Transposing, a;=8+l=9 persons. 

Ex. (29.) Let x = the number of hills in breadth, ar+75 
= the number in length. 

1. By conditions, zXs+7i>=z 2 +75a:=6250. 

2. Completing the square, 

.,_ ,5625 AO _,5625 30625 
s 2 +75a+- r -=6250+- T -=— ^-. 
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3. Evolving, 



75 175 



*+— =- 



2 



a m • 175 75 100 EAt .„ . t ai 
4. Transposing, 2:=— —=—=50 hills in breadth, 

'5. Substituting, 50+75=125 hills in length. 



Ex. (30.) Let z = the price of a duck, and y = the price 
of a turkey. 

1. By first condition, 10z+12y= 22.50. 

6 5 

2. By second condition, =4. 

x y 

3. Clearing of fractions, 6y — bx=4xy. 

4. Mult. (3) by 2, -10a;+12y=82:y. 

5. Subtracting (4) from (1), 20^=22.50—8^. 

* 6. Transposing (1), x== — T" — ?. 

7. Putting a: into (5), 45.00-24y= 22.50— 180 '°%~ 96 y 2 < 

8. Mult, by 10, 450.00—240^=225.00-180.00^+96^. 

9. Reducing terms, 96t/ 2 +60y=225. 

10. Dividing by 96, ^+^=g|- 

11. Completing the square, 

5y 25 _75 25 625 
r+ 8 + 256""32 + 256""256* 

12. Evolving, y +T6 == 16' 

13. Transposing, y= — — —=—=1.25. 

14. Putting the value of y into (2), 

a; 1.25 

15. Clearing of fractions, 7.50 — bz=bx. 

16. Transposing, 10#=7.50. 

17. Dividing, ar=.75 cents. 
Hence a duck costs 75 cents, and a turkey $1.25. 
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Ex. (31.) Let x = the number. 

1. By conditions, . */x-\-'2A=x — 18. 

2. InvolTing, x+ 24=s*— 36a+324 

3. Reducing terms, s 3 — 37z=— 300. 

4. Completing the square, 

^_37s+^=-8004i^=169. 




5. Evolving, 

6. Transposing, 

Ex. (32,) Let x and y = one side of each garden. 

1. By first condition, a a +y a =208. 

2. By second condition, 4z+4y=80. 

3. Value of a; in the (2), 

4. Putting the value of x into (1), (20— y) 2 +2T J =208. 

5. Expanding the (4), 400— 40y+y 2 +y 3 =208. 

6. Transposing, &c, y 2 — 20y=— 96. 

7. Completing the square, 

2^—20^+100= -96+100=4. 

8. Evolving, #— 10=2. 

9. Transposing, ^=2+10=12. 

10. Involving, y*=144. 

11. Subtracting, 208—144=64. 
Hence the larger garden contains 144 square rods, and the 

smaller 64. 

Ex. (33.) Let x = one of the sides of the larger garden, and 
y = the smaller. 

1. By first condition, x 2 —f=S0. 

2. By second condition, 4a:+4y=80. 

3. Value of x in (2), x =^L^ = 2Q--y. 

4. Involving (3), x 2 =4t00-A0y+y s . 

5. Putting value of x 2 into (1), 400— 40y+y*— y*=80. 
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6. Reducing terms, 


40y=320, 


7. Dividing, 


y=8. 


8. Involving (7), 


y*=64. 


9. Putting the value of y into (1), 


s»--64=80. 


10. Transposing, 


s 2 =144. 


11. Adding, 


144+64=208. 



Hence the gardens contain 208 square rods. 

Ex. (34.) Let 2+4 = the side of the larger garden, and z 
== the side of the smaller. 

1. By conditions, (:c+4) 2 +:e 9 =208. 

2. Expanding, 2?+8a+.16+r>=208: 

3. Reducing terms, z a +42:=96. 

4. Completing the square, ;t 2 +4ar+4=96+4=100. 

5. Evolving, 3+2=10. 

0. Transposing, £=10 — 2=8. 

7. By conditions, 8+4=12. 

8. Involving, 12 8 +8 2 = 144+64=208. 

9. Transposing, 144—64=80. 
Hence the larger garden exceeds the smaller by 80 square rods. 

Ex. (35.) Let x = a side of the smaller block, and y = a side 
of the larger. 

1. By first condition, 2+^=20. 

2. By second condition, a 8 +y 8 =2240. 

3. Value of a: in (1), a;=20— y. 

4. Involving (3), 3»=8000— 1200^+60^— y 3 . 

5. Value of (2), 8000 - 1200^+60^—^+^=2240. 

6. Reducing terms, 6(y— 120<fy=— 5760. 

7. Dividing, # y 9 — 20y=— 96. 
- 8. Completing the square, 

^_2<fy+100=— 96+100=4. 
9. Evolving, y— 10=2. x 

10. Transposing, y=2+10=12. 

11. Substituting, s=20— 12=8. 

12. « 12X12X6=864 ; 8x8x6=384. 
Hence the surface of the larger is 864 inches, and the smaller 

384 inches. 13 
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Ex. (36.) Let z = the price of the cloth. 

1. By conditions, z+xXjqr=75- 

2. Clearing of fractions, 100a:+a?=7500. 

3. Transposing, a?+100a;=7500. 

4. Completing the square, 

^+100z+2500=7500+2500=10000 

5. Evolving, a:-f-50=100. 

6. Transposing, 3=100— 50=50. 
Hence the price of the cloth was $50. 

Ex. (37.) Let x = the larger number, and z—12 = the less. 

1. By conditions, 2r— VZ Xs=2a?— 12x=560. 

2. Dividing, &c, z*— 6s=280. 

3. Completing the square, a*— 6a?-f-9=280+9=289. 

4. Evolving, *— 3=17. 

5. Transposing, a:=17-f-3=20. 

6. Substituting, 20—12=8. 

Hence the larger number is 20, and the less 8. 

Ex. (38.) Let x = twice the width of the frame. 

1. By conditions, 35^X12^=35x12+448. 

2. Multiplying, &c, 432+48s-j-z a =880. 

3. Reducing, z 2 +48s=448. 

4. Completing square, s s -f48a;+576=448+576=1024 

5. Evolving, a:+24=32. 

6. Transposing, z=32 — 24= 8 inches. 

7. Dividing, 8-2-2=4 inches 
Hence the width of theroune is 4 inches. 

Ex. (39.) Let the parts be z and 100— z. 

1. By conditions, /^/z-\ta/ 100— a:=14. 

2. Involving a^VTOOi^+lOO— ^=196. 

3. Reducing, 2a/ 100a;— a*=96. 

4. Dividing by 2, /s/UMz— a£=48. 

5. Involving, 100a:— « 8 =2304 
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6. Transposing, a*— 100as=— 2304. 

7. Completing the square, 

a*-10G*+2500=-2304+2500=196. 

8. Evolving, a:— 50=14. 

9. Transposing, a;=14-f-50=64. 
10. Substituting, 100—64=36. 

Hence the parts are 64 and 36. 

Ex. (40.) Let z = the width of the gravel-walk. 

And 6a:— 1 = one side of the court. 
: Then lz — lx4a:=28a£— 4a: = contents of the walk. 

And 6ar— ix4=24a:— 4 = perimeter of the court. 
Therefore, 28a*— 4a;=24a:+S36. 
1. By conditions, 28a?— 28a:=336. 

.2. Dividing, a?— a:=12. 

3. Completing the square* z*— a?+J=12+J=12.25. 

4. Evolving, a>— 1=3|. 

5. Transposing, a:=3£-}-|=4. 

6. Substituting, % 6a;— 1=24— 1=23. 

7. Involving, 23 2 =529. 
Hence the area of the court is 529 square yards, and the width 

of the walk is 4 yards. 

Ex. (41.) Let 2x = the number of bushels of barley. 
Then z = the number of shillings paid for a bushel of wheat. 
And 54r = the price paid for all the wheat. 
And z—4 = the number of shillings paid for a bushel of 
. barley. 

Then z— 4X2a:=2a? — 8a: = the price of all the barley. 
Therefore, 2a?-8a?+54as=10(54+2a:)+576. 

1. Transposing, 2a?+26a:=1116. 

2. Dividing, a?-fl3a*=558. 

or. . MO ,169 . KQI 169 2401 

3. Comp. square, z*-\-\§z [ * . =558 [ = . 

a t*_ ' i • , 13 49 

4. Evolving, 2;-!-^=--. 
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e n^ 49 13 1Q 

5. Transposing, a:=-— — <=18. 

6. Multiplying, 2*=36 bushels of barley. 

7. Substituting, a; — 4=18— 4=14 shillings. 
Hence there were 36 bushels of barley, at 14 shillings per 

bushel. 

Ex. (42.) Let x s the side of the box, and 165^X144x3 
=71496, solid contents of the plank. 

1. Then, a*-(2r— 6) 8 =71496. 

2. Expanding, z*— (3 8 -18x 8 +108a;-216)=71496. 

3. Reducing terms, z*— 6s=3960. 

4. Completing the square, 3 s — 6s+9=3960+9=3969. 

5. Evolving, a:— 3=63. 

6. Transposing, £=63+3=66. 

7. Subtracting, • 66—6=60 inches=5 feet. 

8. Involving, 5 8 =125 cubic feet. 

Ex. (43.) Let z = the inside diameter, and ar+.l = the 
whole diameter. 

1. By conditions, (z+.l) 8 — z*s=l. 

2. Expanding, a?+.3^+.03a:+.001— z*=\. 

3. Cancelling, &c, .33*+.03a:=l— .001=.999. 

4. Dividing by .3, ^+.l*ss8.B8. 

5. Completing the square, 

3 s +.la:+.0025=3.33+.0025=3.3325. 

6. Evolving, s+.05=1.825+. 

7. Transposing, ;r=1.825— .05=1.775+ inches. 

8. Adding, 1.775+.1=1.875+ inches. 
Hence the inside diameter is 1.775+ inches, and the whole 

diameter is 1.875+ inches. 

Ex. (44.) Let z = the length of one box, and 20— z «= the 
other. 

1. Conditions, (2Q—z)*+z*=2240. 

2. Expanding, 8000— 1200S+60S 2 — s 8 +s 8 =2240. 

3. Transposing and reducing, 3 s — 202= — 96. 
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4. Comp. the square, 3 s — 203+ 100=— 96+100=4. 

5. Evolving, a;— 10=2. 

6. Transposing, 3=2+10=12. 

7. Subtracting, 20—12=8. 

8. Involving, 12^=1728; 8 8 =512. 

9. Subtracting, 1728-512=1216. 
Hence the difference of the contents is 1216 cubic inches. 

Ex. (45.) Let z = the side of one lot, and y = the side of 
the other. 

1. First condition, 3 2 +y*=6100. 

2. Second condition, 3 s — ^=1100. 
. 3. Subtracting (2) from (1), 2^=5000. 

4. Dividing, 2^=2500. 

5. Evolving, y=50. 

6. Subtracting, 6100—2500=3600. 

7. Evolving, //36W=60. 
Hence the side of one lot is 60 feet, and the side of the 

other 50. 

Ex. (46.) Let x = A's acres. 
200— a: = B's acres. 
y+.75 = A paid per acre. 
y = B paid per acre. 

1. By first condition, «Xy+«75=200. 

2. By second condition, 2U0— i"Xy=200. 

3. Reducing (1), xy +.753=200. 

4. Reducing (2), 200y— 3y=200. 

R V1 „ . /QX 200— .753 

5. Value of y in (3), y= : — . 

3 

6. Substituting for y in the (4) for its value in (5), 

3 3 

7. Clearing of fractions, 

(40,000-1503)— (2003-.753*)=2003. 

8. Reducing terms, .753*— 5503=— 40,000. 

13* 
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9. Dividing by .75, ^-^^=-53338^. 
o 

10. Completing the square, 

. 22002? , 1210000 - 0000f , 1210000 730000 
* g-+— 9— =-53333H 9 = 9 . 

11. Evolving, x jp=±— g— . 

12. Transposing, 

* =± ^+. 1 ™2 e=s8 1.866+, A's acres. 

13. Subtracting, 200— 81.866+=11 8.133+ , B's acres. 

14. Reducing terms, * 

200-75* 200-(.75x81.866) #1 _ QQ , _ ._ 
y= - = 7n~ggg -=$1,693+, Bpaidperacre. 

15. Reducing terms, 

y+.75=1.693+.75=$2.443, A paid per acre. 
Hence A had 81.866+ acres, at $2,443+ per acre ; B had 
118.133+ acres, at $1,693+ per acre. 



'.Ex. (47.) £4 10*.=1080d. ; 3*. 9d.=45d. 
« .< y- Let x = the time in which B can do the work. 

* 45x 

• f Then, 9 : z : : 45 : -jr-=5a;, the sum which C must receive 

^ ;tfrom A in part payment for his labor. Then, 45+52; = the 

w \ \ money received by O for his 2 days' labor. 

<, ' v. Now, it is evident that the sum received by C must bear the 

. •,-' v'Same proportion to the sum received for the whole work as the 

«?' * part of the work which fee performs bears to the whole work. 

.Therefore, 1080 : 45+52: : : 1 work : l^^^^; and 

ar+9 

-jry«- denotes the part of the work performed by C. 

#+•9 432 

Therefore, -r^- work : 1 work : : 2 days : — -^ days = the 

216 * a:+9 

time in which C could do the whole work. 

Now, since by the question and operation we see that A per- 
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tbrms s of the work, B - of it, and C -^~- of it, it is evident 

A * 5 » 5 . *+ 9 1 1 

tliat rt + "216- ==lw0rk - 

And, by transposition, -+-^.=1—-=:-. 

Clearing fractions, 10$0+z*+9z=96z. 

Transposing, s 2 — 87z= — 1080. 

n .i. «2 qt ,7569 1AQAI 7569 3249 

Comp. the square, x*—87x-\ — j-=— 1080 H — — =-r-j— . 

Evolution, x — -.= = fc— . 

A A 

Transposing, a;=±—--J-— =15 days, or 72 days. 

432 432 ,„ , 
- i+9= 2i"= 18 da ^ 

Note. — The last value of x is excluded, from the nature of 
the question. We therefore find that B would reap the field in 
15 days, and C in 18 days. 



CUBIC AND HIGHER EQUATIONS. 

Abt. 228. (p. 201.) 

Ex. (3.) Find the value of a: in the equation x*+l0x*-\-bz 
*260. 



Let x = 4 and 5. 








First Supposition. 




Second 


. Supposition. 


64 


3 s 




125 


160 


10** 




250 


20 


5z 




25 


244 


Sums. 




400 


260 






260 



—16 Errors. +140 



154 
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Sam of the errors, 16+140=156. 




As 156 : 1 : : 16 : 


.1. 




4+.l=4.1 nearly. 






Again, let x = 41 and 4.2. 




First Supposition. 




Second Supposition. 


68.921 


x* 


74.088 


168.1 


10*» - 


176.4 


20.5 


bx 


21. 


257.521 


Sams. 


271.488 


260. 




260. 



—2.479 



Errors. 



+11.488 



Sum of the errors, 2.479+11.488=18.967. 
As 13.967 : .1 : : 2.479 : .017. 
Hence 3=4.1+.017=4.117+ nearly. 

Ex. (4.) Find the value of a; in the equation 3? — 2x=50. 



Let x = 8.8 and 8.9. 






First Supposition. 




Second Supposition. 


54.872 


a? 


59.819 


. -7.6 


—2* 
Sams. 


-7.8 


47.272 


51.519 


50 




50 



—2.728 Errors. 1.519 

Sum of the errors, 2.728+1.519=4.247. 
As 4.247 : .1 : : 2.728 : .064+. 
Hence 3.8+.064=3.864+ nearly. 

Ex. (5.) Find the value of 2 in the equation •**— 3s 2 — 75z= 



10000. 






Let x = 10 and 11. 






■ First Supposition. 




Second Supposition. 


10000 


«* 


14641 


-300 


— 8x» 


—363 


-750 


—75* 


—825 


8950 


Sums. 


13458 


10000 




10000 



-1050 



Errors. 



+5453 
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Sum of the errors, 1050+3453=4503. 
As 4503 : 1 : : 1050 : .2+. 
Hence 3=10+.2=10.2+ nearly. 

Ex. (6.) Find the value of a: in the equation 3 5 +2af*+33 8 -j- 



4^+52:=54321. 








Let s=8.4 and 8.5. 








First Supposition. 






Second Supposition 


41821.19424 = 


X s 


= 


44370.53125 


9957.4272 = 


2x* 


:= 


10440.1250 


1778.112 = 


3s 8 


=s 


1842.375 


282.24 = 


4s 3 


= 


289.00 


42.0 = 


bx 
Sums. 


mSSL 


42.5 


53880.97344 


56984.53125 


54321 






54321 



—440.02656 Errors. +2663.53125 

Sum of the errors, 440.02656+2663.53125=3103.557781. 
As 3103.557781 : .1 : : 440.02650 : .014. 
Hence 8.4+.014=8.414+ nearly. 

Ex. (7.) Conditions, s 8 +6s 2 =432. 

By trial we perceive that x lies between 5 and 7. We there- 
fore assume its value to be 5.9 and 6.1. 

First Supposition. Second Supposition. 

205.379 = x 9 = 226.981 

208.86 = 6a 8 = 223.26 

414.289 = Sums- = 450.241 

432 432 

-17.761 = Errors. = +18.241 

Sum of the errors, 17.761+18.241=36.002. 
Then, 36.002 : .2 : : 17.761 : .1 nearly. 
5.9+.l=6. Am. 
Proof, 6 8 +6x6 2 =432. 

Ex. (8.) Conditions, 5s 8 — 10s 2 =45. 
We find by trial that the value of x is between 2 and 4, and 
we assume its values to be 2.9 and 3.1. 
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first Supposition. Second Supposition. 

121.945 = 5s 8 = 148.955 

-84.1 = -10a 8 = —96.1 



—37.845 = Sums. = 


52.855 


45 


45 


—7.155 = Errors. = 


+7.855 


Sum of the errors, 7.155+7.855=15.01. 




15.0i : .2 : : 7.155 : .1 nearly. 




2.9+.l=3. Ans. 




Proof, 5(3)»-10(3)*=45. 




Ex. (9.) Conditions, tf 4 — 10s 2 =375. 




We find by trial that the value of a; is between 4.9 and 5.1. 


First Supposition. Second Supposition. 


576.4801 = -a* = 


676.5201 


—240.1 = —10^ = 


-260.1 


336.3801 = Sums. = 


416.4201 


375 


375 



-38.6199 = Errors. = +41.4201 
Sum of the errors, 38.6199+41.4201=80.04. 
80.04 : .2 : : 38.6199 : .1 nearly. 
4.9+.l=5. Ans. 
Proof,'(5) 4 -10(5) a =45. 

PROBLEMS JOB PROPORTION, (p. 217.) 

Zx 
Ex. (4.) Let x = the larger number ; then -r- = the smaller 

1. Therefore, s+4 : — +8 : : 6 : 5. 

2. Multiplying extremes, &c, 52+20=-? — 1-48. 

3. Clearing of fractions, 25s+100=18:r+240. 

4. Reducing terms, 7a;=140. 

5. Dividing, *=20, the larger. 

6. Dividing, &c, §^==12, the smaller. 
Hence the larger number is 20, and the smaller 12. 
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Ex. (5.) Let x = the larger part, and 60 — x = the smaller. 

1. Then, xX 1 ®^ : a 2 — (60— xf : : 2 : 3. 

2. Mult, extremes, &c, 180s— 3a: 2 =— 7200+240*. 

3. Reducing terms, &c„ s 2 +20a:=2400. 

4. Completing square, s 2 +20x+100=2400+100=2500. 

5. Evolving, 2+10=50. 

6. Transposing, x= 50— 10=40, the larger. 

7. Subtracting, 60—40=20, the smaller. 
Hence the larger number is 40, and the smaller 20. 

Ex. (6.) Let x = the side of the larger lot, and y = the 
side of the less. 

1. Then, by first condition, a 2 +y 2 =208. 

2. Transposing, 0^=208—^. 

3. By second condition, 208— y 2 : y 2 : : 9 : 4. 

4. Multiplying extremes, &o., 832— 4y 2 =9y 2 . 

5. Transposing, 13^=832. 

6. Dividing, ^=64, smaller. 

7. Putting the value of f into (1), a^+64=208. 

8. Reducing, a*=208— 64=144, larger. 

9. Subtracting, 144—64=80 sq. rods. 
Hence the larger has 80 square rods more than the smaller. 

Ex. (7.) Let x = the larger of the two numbers, and y = 
the smaller. 



1. Then, by first condition, 2ry=12. 

2. And, by second condition, x 8 — ^ : (x — yf : 

3. Expanding, z 8 — y 8 : X s — Stfy+Sxy 2 — y 8 : 

4. By Prop. IX., 3afy— Zxtf : (*— yf 

5. Dividing by x — y, Sxy : (x — y) 2 

6. Value of three times xy in (1), 36 : (x— yf 

7. Multiplying extremes, &c, 144=9(z— y)\ 

8. Dividing, 16= (a:— y)\ 

9. Evolving and transposing, x — y=4. 

10. First condition, 2^=12. 

11. Transposing (9), ar=4+y. 

12. Putting the value of a: in (11) into (10),* 

y(4+y)=12. 



13 : 4. 
13 : 4. 

9 : 4. 

9:4. 

9 : 4. 
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13. Multiplying, • ^+4y=12. 

14. Completing the square, ^-f4y-f 4=12+4=16. 

15. Evolving, y+2=4. 

16. Transposing, y=;4— 2=2. 

17. Putting the value of y into (11), a;=4+2=6. 
Hence the numbers are 2 and 6. 

Ex. (8.) Let x = the larger part, and 100— x = the smaller. 

1. Then, by conditions, 

* 6X3X100=5 : x*+WS=x : : 24 : 17. 

2. Expanding, &c, 

6003-6** : a?+10000— 200*+** • : 24 : 17. 

3. Multiplying extremes, &c, 

10200a:— 102a*=24s a +240000-4800:r+24s a . 

4. Seducing terms, &c, 

a*-100ar=-1600. 

5. Completing the square, 

a*-100a+2500=-1600+2500=900. 

6. Evolving, a:— 50=30. 

7. Transposing, a:=30+50=80. 

8. Subtracting, 100—80=20. 
Hence the two parts are 80 and 20. 

Ex. (9.) Let x = the larger number, and y = the smaller. 

1. Then, by first condition, a^=35, and y= — . 

x 

— j : (x J : : 6 : 1. 

8. Expanding second term, 

*>_^ : ^-70+^ : : 6 : 1. 

iook 7350 

4. Mult, extremes, &c, ^-==^=6^-420+-^-. 

x* ar 

5. Clearing effractions, a*— 1225=6a^— 420« a +7350. 

6. Reducing terms, a: 4 — 84**=— 1715. 

7. Completing the square, 

**— 84s+1764=— 1715+1764=49. 
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8. Evolving, a*— 42=7. 

9. Transposing, a^=7+42=49. 

35 

10. Evolving, &c, £=7 ; y=-=-=5. 

Hence the two numbers are 7 and 5. 

Ex. (10#) Let x = the larger, and y = the smaller. 

1. Then, by first condition, x : y : : 4 3 : l 8 : : 64 : 1. 

2. Multiplying extremes, a:=64y. 

3. By the second condition, a/5^==32. 

4. Therefore, //BIy=32. 

5. Involving, 64y»=(32) 2 =1024. 

6. Dividing, ^=16. 

7. Evolving, y=4. 

8. By first condition, . ar=64y. 

9. Therefore, *=64x4=256. 
Hence the numbers are 256 and 4. 

Ex. (11.) Let x = the larger number, and 20 — x = the 
smaller. 

1. Then, * : *t^. . : 9 : 4. 

20— a: a; 

2. Clearing of fractions, x* : 400— 40ar+a* : : 9 : 4. 

3. Reducing, &c, 5a*— 360*=— 3600. 

4. Dividing, „ a*— 72a:=— 720. 

5. Completing the square, 

a?-72ar+1296=-720+1296=576. 

6. Evolving, x— 36=±24. 

7. Transposing, a;=±24-(- 36=12, the larger. 

8. Subtracting, 20—12=8, the smaller. 

Note. — By the conditions of the question we must consider 
±24 only —24. 

Ex. (12.) Let x = the first term, y = the second and third, 
and 9x = the fourth term. 

1. Then, x : y : : y : 9a:. 

2. By Prop. I., ip=9x*. 

14 
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3. Evolving, y=Bx. 

4. The terms, x+3x+9z=2Q. 

5. And 13x=2C. 

6. Dividing, 3=2. 

7. By substitution, y=3x2=6. 

8. By conditions, 9x=9x2=18. 
Hence the three terms are 2, 6 and 18. 



ARITHMETICAL PROGRESSION. 
Aet. 263. (p. 223.) 
Ex. (13.) L=a+(n— 1)<*=8+(10— 1)5=53. At . 
™ ,*,as i L-* 1325-500 ,. 

Ex. (15.) L=a+(n-l)— d=12+(10-l)— 3=-15 
Aet. 268. (p. 226.) 

*.(!&> J 2S ~ 2aW ( 2 >< 285 )-( 2 X5xl5) 

*** ' n(»-l) 15(15-1) 



Ex. 



n(M , 2S-2an 2(399) -(2x3x19) 9 

(19>) ^^SZIp 15(15=1) =2 ' 

Ex 001 ,_ 2S-2*tt _ 2(100)-(2 X 7x8) 

^•^ J — soi^iy- — 8(8=i) — =1 * 

Problems, (p. 226.) 

Ex. (1.) Z=a+(»— l)d=5+(7— 1)3=23. 

Ex. (2.) Z=a+(w-l)rf=3+(5-l)4£=20i. 

Ex. (3.) I=a+(»-l)rf=18+(7-l)i=19j. 

Ex. (4.) L.=a+(n-l)d=7+(b-l)2t=ll. 

Ex. (5.) Z=a+(7i-l)rf=f+(10-l)f=7±$. 
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Ex. (6.) L.=a+(n-l)d=:Q+(2Q— )l£=28£. 

Ex. (7.) L=a+(n— l)-(*=10+(4— 1).— 2^=4 

Ex. (8.) i.=— a+(7i— l)—rf=:-8+(10— 1)-3=— 35. 

Ex. (9.) Z.=a+(7i-l)— d=85+(10— 1).— 7=22. 

Ex. (10.) X=a+(w— l)(f=3j+(5-l)2i=12^. 

Ex. (11.) i=a+(7 l — l)_(f=2i+(10— 1).— i=i. 

S =(i±2)«=(i¥i) 1 o=is ! . 

Ex. (12.) n=(-^+l\z=(dn==L~- a+i)=(Z— a=dn— 
Q=(L— a=(w— l)^)i=a+(w— l)d. 

Ex. (13.) S=p±^V = ^^±1^50=2500, sum of terms. 

Ex. (14.) i=ez+(n-l)^=4j+(8— 1)3^=29, last term. 
S=(^V=(^±ii)8=134, sum of series. 

Ex. (15.) Z,=a-}-(7&— 1)— d=7+(6— 1)— 4==— ^lastt'm. 
S=(^)n=(^l|±I)6=-18,sumof series. 

Ex. (16.) d= r=-n — q-=2t, common difference. 

x n — 1 b — 1 & 

5«-2£=7t; 7£+2|=10$; 10f+2t=13§; 13f+2t=16f 
Hence the terms of progression are 7f, lOg, 13|, and 16£. 

-9+6j=-2i; -2|+6£=4£; 4j+6f=llJ. 
Hence the terms of progression are — 2£, 4J, and 11 \. 

iSx. (18.) a=i-(7i-l)^=20-(8-l)5=-15, 
first term. 
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S=(^+f)»=(??±fc^- ) )8=20 > sum series. 
Ex. (19.) Let the three digits be a:— y, z, z+y. 



Then z— y+z+z+y=l2. 
Collecting terms, 3z=12. 
Dividing, z=4. 

Therefore, 
100(4-y)+IOxi+lHF^+396=100(4+y)+l^^ £ 

And, 

400-100y+40+4+y+396=400+100y+40+4 y. 
Collecting terms, 840— 99y=444+99y. 

Transposing, 198y=396. 

Dividing, y=2. 

4-2=2; 4; 4+2=6. 
Hence the three digits are 2, 4, and 6 ; and the number there- 
fore is 246. 

Ex. (20.) 8x10=80 miles, the distance A travels. 

Z=2-f-(8— 1)3=23 miles, distance B travels the last day. 

S=( — i-j 8=100 miles, whole distance B travels. 

As the island is 50 miles in circumference, B has been round 
it twice ; and A has been round it once and 30 miles more * 
80—50=30 miles ; 50—30=20 miles. 

Hence they will be 20 miles apart on the 8th day. 

Ex. (21.) As Smith travels 15 miles per day, and travels 20 
days, it is evident he will travel 15x20=300 miles, and that he 
will be 440—300=140 miles from Washington. 

As Jones travels 2 miles less on each day than the preceding, 
he will on the last day travel L=25-|-(15.— 1) — 2=— 3 miles, 
and the whole distance he will travel will be 

S=(^)«=(^+^)l5=165 miles. 

He will also be 440 — 165=275 miles from Washington. 
They will therefore be 275—140=135 miles apart. 
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Ex. (22.) L=a+(n-l)-d=i+(20-l)-$= 2§. 

s =(^)"=( = ¥ L >°=- 2, »- • 

2S 2an 

Ex. (23.) By transposing the formula, d= _y r» we find 

the value of n to be 

n= 2d = 

"~ 2xFa) - 12 ' 

Ex. (25.) d= t=7tk — t=£> th© common difference. 

v ' n— 1 29—1 *' 

Z+i=H; 3^+^=4; 4+£=4£; 4J+|=5; S+JaAj. 

Hence the series, 3, 3£, 4, 4£, 5, 5£, &c. 

Ex. (26.) ^-(^^^(l^^thecon^non 

difference. 

Ex. (27.) Z=a+(n— l)d==— 5+(9— l)l£==7, the 9th term. 

Ex. (28.) 15— (— 1)=16; 16-f-3+I=4, common difference. 

4+(— 1)==3; 3+4=7; 7+4=11. 
Hence the three means are 3, 7 and 11. 

Ex. (29.) ,,»^. TO-i^Xlll . 
'"•I •> w(n— 1) 10(10-1) "" *' 

Ex. (30.) Let x—y, x, and i+y, be the three terms. 
. Then a;— y+x-\-x+y=10. 

32T=10. 

o;=3^ 9 the second term. 
33£-*-3£=10, third term. 
10— 3£=6§ , common difference. 
3£— 6f =— 3£, first term. 
Hence the terms are — 3£, 3£ and 10. 
14* 
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Ex. (31.) Let x = the first term; then, by the question, Ax 

32 s 

= the last term, and -j- = the sum of the series. The 
4 

number of terms will be 

— 
2S 2X 4 32 

n= _. , =7 — ; — =-- rt number of terms. 
L+a 42+2 10 

3a: Sx 
And, by the question, J=2x , =,, the common difference. 

Then, if we assume x = 20, the other terms of the progression 
will be 32, 44, 56, 68, 80, and the sum of the series will be 300. 

But, if we assume x = 40, the other terms will be 64, 88, 112, 
136, 160, and the sum of $e series 1200. 

An indefinite number of answers may be obtained for this 
question by giving any value to 2. 

Ex. (32.) Let x — 3y, x— 1/, 2+y, 2+3y, be the numbers. 
Then, 2— 3y+2 = y+2+y+2+3y=28. 

Collecting terms, 42=28, 

Dividing, 2=7. 

Expanding the terms, 

2=3y=2*— 6xy+9tf. 
x— y 2 =2*— 2xy-\-tf. 
x+? =z*+2xy+tf. 

2+5^=2 2 +62y+9y». 

Sum of the squares, 4s 8 +20^=216. 

Value of 4z 2 =196, 196+20^=216. 

Transposing, 20^=20. 

Dividing, ^=1. 

Evolving, y=dbl. 

2— 3y=7-3=4; 2-y=7— 1=6; 2+y==7+l=8; 
* 2+3y=7+3=10. 
Hence the four numbers are 4, 6, 8, 10. 

Ex. (33.) Let 2— y, 2, 2+y, be the numbers. 
1. Then 2— y+2+2+y=9 ; 32=9: 2=3. 
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2. First term evolved, 

3. Second term evolved, 

4. Third term evolved, 

5. Sum of the cubes, 

6. Dividing, 



a?— y =3? — SaPy-^&xy 2 — y 8 . 

-^ s = a*+Zz*y+Zxtf+tf. 
3^+6a^ 2 =99. 
a?+2a:y 2 =33. 



7. Substituting the value of a* &c, 27+6^=33. 

8. Transposing, 6y*=6. 

9. Dividing, y*=l. 
10. Evolving, y=±l- 

a>- y=3— 1=2; ar=3; a+y=3+l=4. 
Hence the numbers are 2, 3, 4. 



Ex. (34.) Let a:— 3y, a:— y, a+y, a+3y, be the four terms. 

1. Then by first condition, 

x^y*+^y=z2z*--Sxy+lQy*=:M. 

2. By second condition, 

a7+£ 2 +a7+3^= ;2a?+8a3H-l(y=130. 

3. Adding (1) and (2), 4z 2 +20y»=164. 

4. Dividing by 4, o?+5/=41. 

5. Subtracting (1) from (2), 16a:y=96. 

6. Dividing, xy=Q. 

7. Putting (- j for its equal 3 s , 

8. Clearing of fractions, &c, 

9. Dividing, y* 

10. Completing the square, 

A 4V , 1681 36 



36 
f 



+5^=41. 



5y*-41y>=— 36. 
^*V 36 



5 — 5' 
1681 961 



100" 



100" 



11. Evolution, 



TT55' 
31 



y 10 ^^ 



12. Transposing, 

13. Evolving, 

14. a^=lxar=6. 

15. Hence, 6— 3=3; 6-1=5; 6+1=7; 6+3=9. 

16. Therefore the numbers are 3, 5, 7, 9. 




KIT 71 illllilAli AL€I111. 

I^E -— ^ «*- * — * = ike 1 



±^^+»=27f 




4 

4. T ^-n^ :f =uo:cs. 19Sz=693y. 

JLnL ▼? ±n£ :j "=u jejuni smilim cc tt* question, that 

;. I T— ? — II:?— x— i— 3&&=li*> x—jr x -f lOtr-f-x— y. 
£ XlI^z 7^nr xn£ ^riasgosLix. — ^r-7-396=99y. 
* :...--«£«» 19Sy=396. 

i. Vjli; *. .:i: 19Sr=693y. 

i:. Iter-"..-:. 19Sx=2x693. 

II Iv— ^ x=7. 

Z± Hiax. x-«T-i=5 : x=7; x-f jr=7-j-2=9. 
IL lobars Ac* ^2sf Tn.T;.*:<g i* *7*. 

£l. S:\ life x — ? 7. x — »* x — *. x-^-%, be the numbers. 

L 1^ x^>x- r V=^-f-lS f «=90. 

i Axi x-* 1 -^r^=±r ! +:y=74. 

3L Siicaicaf 1 fr.m 1 . 16^=16. 

& Fsssb* sae Txhae c/» iito * „ 2x^2=74. 

7h Tbiasscvstzr az*I ciTSi^r.*. x*=36. 

^ EtcCt£t^ x=6. 

Iks***- ^L<5t— 3=S: x— r=6— 1=5; x+y=6+l=73 

TWreJu** tb* Kxir rcmbers are 3» 5» 7, 9. 

Ex* t$7*) Let x— Sjr, x— j& x-f y, x-f-3*, be the numbers. 
1, Then, bj first condition, 

& Collecting terms, 4x=14. 

8. Diriding, x=S^=J. 
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4. Product of first and fourth terms, 

5. Product of third and second terms, 



6. Product of all the terms, 

tf-ytfXx^^x*-- 10zY+V. 

7. By second condition, &c, 

8. By substitution, 

n _. ... . 49(y . 2401 40 

9.Dmdmg, +~ ^C +1 _ ==T . 

1ft _, . . . 245^ 40 2401 481 

10. Transposing, &c, tf ^JL^--—^-—. 

11. Completing the square, 

4 245y» 60025 _ 481 60025 _ 55696 
y 18 I 1296"" 144+ 1296 ~~ T2JRT 

,„ „ , . , 245 , 236 

12. Evolvmg, ^__ ==b _. 

19 m„ . * , 236 ■ 245 481 9 

13. Transpos 1D g,»»=± w+1 g= 1 g,or M . 

But the conditions of the question will only admit of the last 
value of y 3 . 

Therefore, y 3 =^. 

Evolving, ^g^ 

Hence 3£— l£=2 ; 3£— £=3; 3£+£=4; 3£+l£=5. 
We therefore find the numbers to be 2, 3, 4, 5. 

Ex. (38.) Let the less number be represented by y, and the 
common difference by x ; the four required numbers will then be 
expressed by y, y-\~x y y-{-2x, y-{-3x. 

Therefore, by the question, we have the two following equations. 

1. yXy+&=y>+Szy=112- 

2. And ^Xy+S=2l 8 +^+^=120. 
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8. Subtracting the first of these equations from the last, we 
have 2s*=8; a?=4; x=2. 

Bat, to find y, we have given, 

4. Supplying the value of a; in (1), y 8 +6y=112. 

5. Completing the square, y»+6y+9=112+9=121. 

6. Evolving, y+3=ll. 

7. Transposing, y=ll— 3=8. 

8. And 8+2=10; 10+2=12; 12+2=14. 
Hence the four numbers are 8, 10, 12, 14. 

Ex. (39.) Let x = the number of days required. 

1. Then, = <T , number of miles A travelled. 

42z 2z* 

2. And — jr = the number of miles B travelled. 

3. Then, -X- + - =165. 

4. And a:+a?+42a;-2a; 2 =330. 

5. Transposing, &c, a: 2 — 432;=— 330. 

6. Completing the square, 

^_43, + l^=_330 + 1 -^^. 
1 4 -4 4 

n v i • 43 , 23 

7. Evolving, a; __ s= : ::t _. 

23 43 

8. Transposing, a:=±-^-+-o-=10 days, or 33 days. 

Hence it appears that they meet in 10 days. 

On the tenth day B travels two miles, and the next day he 
rests; the following day he returns two miles, the succeeding 
day four miles, and so on, increasing two miles every day ; and, 
on the thirty-third day, he again comes up with A, who has been 
travelling forward, every day's journey being one mile longer 
than that of the preceding day. 

Ex. (40.) Leta+6, s+2, ar— 2, a;— 6, represent the numbers. 
1. Then, 

(a:+6)(a;+2)(a:-2)(a:-6)=ar*-40a^+144=1680. 
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2. Adding 256 to both sides of the equation, we have 

^-40^+400=1936. 

3. Evolving, 3*_20=db44. 

4. Transposing, ^=±44+20=64, or —24. 

5. ar=±8, or ±2*/~=&. 

6. 8+6=14, 8+2=10, 8-2=6, 8-6=2. 

7. The numbers therefore are 14, 10, 6, 2. 

8. The other value of x is impossible. 

Ex. (41.) Let x— 2y, x— y, x, x-\-y, x-\-2y = the number 
of days. 

Then, x— 2y-\-x— y+x-{-x+y+x-{-2y=bx=20 9 s=4. 

As the first person could reap one acre in x — 2y days, it is 

evident he would in one day reap ^- part of an acre ; and 

1 * X ~ V 

the second person part of an acre ; and the third person 

x—~ y 

11 1 

-=-part; the fourth person •— — part; and the fifth person 

x 4 %~r~y 

- -jr- part of an acre. Therefore they all in one day would 

1,1,1,1 87 16, 
r x— 2y ' x—y ' x+y ' x+2y 60 4 5 
We find their sum to be, 

(x'-f).(x+2 V ) > \ 
+(z»-4jfl.(z+y) 

+ (X*-.4tf).( X -y) 

+(**-jft.(*-2y)J 
(s 2 — y 2 ).^ — 4^), common denominator. 
iy adding the numerators, we have 

2x(x 2 -y*)+2x(x i — 4yg) __6 
(^-^.(a^-V) ""5' 
Therefore, 2s(:e 2 — tf)+2x(x*— 4^)=$(a?— ^.(a?— 4^). 
Adding and multiplying, 2z(2^— 5^)=f (**— bxY+4sf). 
Putting the value of z=4, as found above, in this equation, 
we have 128— 20^= ?(256— 80y 3 +4# 4 ). 



* Numerators. 
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Multiplying, 640—100^=768—240^+12^, 

Dividing, 160—25^=192-60^+30*. 

m_ a My* 32 
Transposing, if 5T=— a' 



Completing the square, 



3 3 

35y» 1225 _ 32 1225_841 

* IT"*" 36 "~ 3 + 36 ""'36 ' 

t^_ , . ,35 29 

Evolving, 2T — g-=±-^-. 

m_ • , ,2935 6 t 

Transposing, ^=±-g-+y=— g=l. 

Evolving, y=±l. 

Hence the value of x=4, and y=±l- 
Therefore the numbers are 2, 3, 4, 5, 6 days. 

Ex. (42.) 
S=i7i[2a+(n-l)-(q=Vpx25+(ll-l)-5]=0. 
By the above process we find he has travelled back to Boston 
by the end of the eleventh day. 

Ex. (43.) We find he will have to travel forty miles and two 
rods, = 12802 rods, to bring the most distant stone, and two 
rods for the nearest stone, and that the number of stones will be 
one more than the number of rods in forty miles ; therefore we 
have the following formula for the solution of the problem 

Saas (^)«=(l!!^±?)6401=128,060 miles, 2 rods. 



GEOMETRICAL PROGRESSION. 
Abt. 274. (p. 234.) 

Ex. (7.) r=(£y l =(^\ =(1024)*=4, ratio. 
■*(*> «=(£)=^^=5, first term. 
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Art. 276. (p. 235.) 

Ex. (11.) r=g) =(^)= T =2, ratio. 

1X2=2; 2X2=4; 4x2=8; 8x2=16; 16x2=32. 

The means, therefore, are 2, 4, 8, 16, 32. 

^ ,ion /M^ 1 /288\* /144\* 12 A . 

Ex. (12.) r=(-j =(^=(^=-=4, ratio. 

18x4=72 rods. 

Art. 279. (p. 237.) 

™ ,i*x o «r n — a 144X1.06 4 — 144 conn/1 ^ A/l 

Ex. (15.) «S= ^-= ^-^ — - =629.944704, sum 

x r — 1 1.06 — 1 

of the series. 

Vr H&\ <? a ~ arn ( 9 -( 9 X(i) 6 ) _ f-T^ _36855 ^4 
Ex. (16.) 5=3^= J3T— =— £— 4096 X 3 

=ll|$g£, sum of the series. 

Ex. (18.) g = g^g == (lX2 7 )--l ==127 gum of the geries 
v r— 1 2—1 

Ex. (19.) g = g^g == (5Xl0 7 )-5 =;5555555> gum of ^ 
x ' r— 1 10 — 1 



series. 



Ex. (20.) S=^p^=i=^^="^=5f i, sum of the 
series. 

T3V i9i * 9 a ~ arn 5 ~ 5 X(i) 5 _3124 5 

Ex. (21.) S= T=r =— T - I ^— =_ Xi =6flfc sum 

of the series. 

Ex. (22.) S=^=^!=_ 3 = 6 -^=$295.23. 
v r — 1 o — 1 z 

^.(23.) £= *+(r-PS = 3J^)^ =48) ^ ^ 

Ex. (24.) ^=256 ; a/25S=4. 

£X4=2; 2X4=8; 8x4=32. 
The means are, therefore, 2, 8, 32. 
15 
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Ex. (25.) rJl^1?|?==yy2I8r=3, ratio. 

« ft «x ^ 128 128 A A . . 

Ex. (26.) a=— =^=^==4, first term. 

, 10/8\ f 21870 1458 . AA 
Ex. (27.) ^^^y^^^^i^'^* 6 ™ 
a _ ar » if-i^f 57609600 
5== "T=F = ^U=f 7031250 -*«W* 

Ex. (28.) r r^ = J^3^Bl=2, ratio. 

I^-fl^E??El == 127, sum of the series. 
°— r _i 2—1 

Ex. (29.) (127-64)=63; 127-5-63=2, ratio, 

and the remainder is the first term. 

Ex. (30.) i=ar n - 1 =2x4 u =8388608, last term. 

g/^g 2x4 u -2 ==11184810 gum rf the goriefc 

r — 1 4—1 

Ex. (31.) Let -, x, xy, be the numbers. 

1. First condition, -X^X^y=^=64, a:=4. 

X s 

2. Second condition, -+r4-zY=584. 

1 - . * 584 73 

3. Dividing by x*, ^+ 1+ ^ = 'U = 'S' 

. m_ • 1 . * 65 

4. Transposmg, ^+ 2r =-jp 

65«> 

5. Multiplying by 3A 1+^=-^-. 

it 65^ - 

6. Transposing, «r g-=— -1. 

7. Completing the square, 

65y* 4225__ 42253969 

V 8~ + "256 ~ + 256 "" 256* 
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8. Evolving, f— jg=±jg. 

63 , 65 Q 1 

9. Transposing, ^=±^+^==8, or ^. 

10. Evolving, y=2, or i. 

Hence the numbers are 2, 4, 8. 

The second value of y will not answer the conditions of the 
question. 

Ex. (32.) Let x, xy, xif, xy* y be the numbers. 

1. Then, by the question, x-\-xtf : xy-^-xy* : : 7 : 3. 

2. Dividing by x-\-xy> 1 — y+y* : y : : 7 : 3. 

3. By Prop. VIII. (p. 209), 1+tf : y : : 10 : 3. 

4. Multiplying extremes, &c, 3y*-f-3=10y. 

. 5. Dividing, jf-iJU_i. 

6. Completing the square, 

lOy , 25 _ 25_16 

* 3 ' 9 ■~r 1 +"9"""T' 

5 4 

7. Evolving, y _g =::t g. 

8. Transposing, y=±g+g=3, or g. 

9. By the question, &c, xtf — xy=27x — 3a;=24. 

10. And 24s=24. 

11. Dividing, x=l. 
N 1; 1X3=3; 3x3=9; 9x3=27. 

The numbers therefore are 1, 3, 9, 27. 

x x 
Ex. (33.) Let the series be -^ -, x, xy. 

x 

1. By second condition, xy — 5=49. 

tr 

2. By first condition, x — =14. 

y 

8. Clearing (1) of fractions, a^ 8 — x=49y*. 
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4. Clearing (2) of fractions, xy — x=14y. 

5. Dividing (4) into factors, x(y — l)=14y. 

6. Dividing (3) into factors, x{tf— l)=49y 2 . 

7. Dividing (3) by (2), tf + f +y J^ m 

8. Transposing and reducing, y 2 — J-= — 1. 

9. Completing the square, 

35y 1225 , 1225 441 
^ 14 ' 784 — ' 784 — 784* 

10. Evolving, y--^^ 

n rr • 21 , 35 56 „ 

11. Transposing, ^=-+^=^2 

12. Putting the value of y into (2), a;— -=14. 

13. Clearing of fractions, 2x — a:=28. 

14. Cancelling, ar=28. 
15/ Putting the values of x and y into the first term, 

s_28 

16. Putting the values of x and y into the second term, 

y 2 

17. Putting the values of x and y into the fourth term, 

2^=28X2=56. 
Hence the required numbers are 7, 14, 28, 56. 



INFINITE SERIES. 

Art. 285. (p. 243.) 

Ex. (1.) Let S = the sum of an infinite series. 
a = the first term. 
r = the ratio. 
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And 5 = = the formula for obtaining the 



sum of the series.' 
a 



Ex. (3.) S =T iU=JL8=:10, Ans. 
1—r 1—i £ 

Ik. (9.) S_ I __ I -_ S __ 355 ^_ ? , All 
» __*»m< 857142 6 

QQQQQQ""T» ABB. 



T 999999" 7' 



Ex. (io.) s^ — =i """^ 

ex. (i2.) .irt-Sri^-^WrwA-. 

Ex. (13.) By transposing S=- , we find r=l — ^; there* 

., a i 8 1 . 
fore ^=1-^=1-^=5, Ans. 

Ex. (14.) r=l-J=l-±=l-P?4 Ans. 



a 



Ex. (15.) By multiplying S=-= by 1 — r, we have a=S 

— Sr, therefore a=10— (10xi)=8, Ans. 
15* 
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SIMPLE INTEREST. 
Am. 287. (p. 245.) 
Ex. (2.) *=jrfr=380x.05xl0=$190. 
Ex. (3.) t==p«r=890.75X.08x35=$249.41. 
Ex. (4.) i==p«rs=17.18x.045x5.19t=$4.02. 
Ex. (6.) a=3H-pfr-=800+800x.MX< U *=$1093.60. 

Ex. (7.) a==p+^'-= 6 70.18+670.18x.09x3.6A= 

$889.66. 

Abt. 288. (p. 246.) 
E,.,1C, ,=^=^^=,890.7*. 

Art. 289. (p. 246.) 

t, ,-,= * ' *-J» 570-380 190 

EM 15 -) f =-^= .05X380- 19 =1 °y earS - 

^, ,»v a— » 1140.16—890.75 „, „ . 

Ex. (16.) fa-^- 08x890J5 =3.5=3^8,6*0, 

17.) fc= 
10 days 



t, ,itv . «- P 21.20—17.18 _,.. , 

^ < 17 -) f =l/=-^45xT7.18= 5 - 19 * =5 yearS> 2 m ° S - 



v> ^«^ * a-p 889.66—670.18 - 

^•( 18 -) f =l^-= .09X670.18 = 3 - 638 §= 3 y ear8 > 7 

months, 20 days. 
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. /1ft . , a— p 353.60—320 , ,*„ , A 

Ex. (19.) t=-^-= .09x320 =l-163=ly^,2month8, 

March 1, 1852. 

Abt. 290. (p. 247.) 

By transposing the last formula, we obtain the following for 
finding r, the rate per cent. 

Ex. (23.) r=^=^g|g3g | =.09 per cent. 

™ «mx «— P 153.648—144 no 

Ex. (24.) r=S ___ = .02 per cent 

Ex. (25.) 60X-95=57 inches; 57=1.583£ yards. 
7.5 22.5 22.5 100 2250 
OSSi^ijS ; 475 X -96- = l56-= 4 yatds ' 33 « mches - 



DISCOUNT AT SIMPLE INTEBEST. 
Aet. 291. (p. 249.) 

fc W ^=Tq^=I+(4^06j=* m 

Ex. (4.) ^- ^^SS^ -WT.18. 
$21.20-17.18=$4.02. 
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Ex. (6.) r- s - 144 17640 to op 

v ; F l+tr 1+(10X.06) 1+(8X.12) — * U - W - 
Hence they are both of the same value. 

„ ... S-p 162-150 12 „ 

Ex. (8.) •*-^- 3S1Sr - 7r -J«P«-* 

Ex. (11.) P=I | i - =IT ^^ r$ 261. 



PARTNERSHIP, OR COMPANY BUSINESS. 

Abt. 293. (p. 253.) 

Ex. (3.) Let m = the sum M put in, 
And n = the sum N put in, and 

Let m and n represent M and N's stock, and a the sum 
gained, and x and y the sum each gained. 

_. am 120X500 # . Q „, . 

Then x = — _:=^— ^-—==$48, M's gain. 
m+n 600+750 & 

. , an 120X750 <._ XT> 

** y - ^R^soo+tso 3 * 72 ' N s gam ' 

Ex. (4.) Let a; and y = the sums Q and X. each respectively 
paid for the use of the pasture; and m = Q's cows, and n = X's 
cows, and a = the price paid for the use of the pasture. 
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Ex. (5.) Let m and n represent the sum A and B paid re- 
spectively ; a = the sum they gained ; and x and y = the sum 
each respectively should receive. 

^ am 1500x10000 AOQO R ., . 

^ te ^^=IM0F+7000= $882 ^ A s ■"■■ 
. , an 1500X7000 A£rMr „ „, . 

And *=^=ii)ooq^ 

Ex. (6.) Let m, n and p, represent A, B and C's share of 
the gain, and a*= their capital. And let x,y, z = the stock 
of each man respectively. 

Then x- »" _ 10 °X 6000 _ g2500 A ,,- toct 
- - " - 80X600 °, =$2000, B's stock. 



*rc+rc+^ 100+80+60" 



Ex. (7.) We first reduce the horses and cows to oxen ; thus, 
As 2 horses : 5 horses : : 3 oxen : 7£ oxen. A's 
5 cows : 9 cows : : 4 oxen : 7£ oxen. C's. 
A's 7J, + B's 7, + C's 7£ oxen, = 21-& oxen. 
Let m, n, p, respectively represent A, B and C's oxen ; a s 
the sum paid for their pasture. And let x, y, z = the part of 
the expenses each pays respectively. 

*-• ^^T^^r^^ * pays. 
na 7x100 
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Ex. (8.) The field contained 40x40=1600 square rods. 

A reaped 25x25=625 square rods. 

B reaped 400 square rods. 

And reaped 1600— (625+400) =575 square rods. 

Let to, », p, represent the square rods A, B and C reaped 
respectively, and a = the sum paid for reaping. Let z, y, z = 
the sum each received respectively. 

Then, x=- i ^-= ft ^ 6 , 2 ^ 3 , 2 > ,^ =$12.50,AreceiTed. 
m+n+p 625+400-J-575 

- - "• 400X32 ,=$8, B received. 



y m+n+p 625+400+575" 
A°* ^^^= 62 5+!of + 2 575 =^ 11 - 6 °' 0reoeiTed - 

Partnership on time. % 

Art. 293. (p. 255.) 

Ex. (10.) Let to, n, represent each man's stock respectively , 
a = the whole gain ; and t, t' y the time each man's stock was in 
trade. 

Let x and y = A's and B's gain respectively. 
-- mta 3000X12X340 A10A ., . 

^ a:= ^Hi? == ( 3000xl2)+(4000x8) =$180 ' A * ■ B,L 
a a nt ' a 4000X8X340 A1flA _, . 

** y= OTf +^ = ; (3000xl2)+(4000x8) =$160 ' B S ^ 

Ex. (11.) Let to, n, p, represent each man's stock ; a = the 
whole gain. Let z, y, z = A, B and C's gain respectively ; and 
t, t\ J", the time in trade. 

Then r- mta - 300X10X120 

'*— mt+nt+pt"~~ (300xl0)+(400x8)+(600x2)"" 
$48.64 1^, A's gain. 

^ _ nfa 400x8x120 __ 

6n,y TO^+r^+K'""(300xl0)+(400x8)+(600x2)"" 
$51.89^ T , B's gain. 

$t"a 600X2X120 . 



And z= 



"TO^+^+^r""(300xlO)+(400x8)+(600x2)" 
$19.45$$, C's gain. 
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Ex. (12.) Let m, n, p> represent the oxen of A, B and CJ-; 
a = the price they paid for pasturing ; and t, f> t" = the times 
each had his oxen in the pasture. 

Let z,y,z = the sums each paid respectively. 

Then r- mta 24 X 12x76.80 _ 

» ~ ^+^+^"""(24xl2)+(25xl2)+(30x6)" - 
$28.80, A paid. 

A d — ntfa — 25x12x76.80 _ 

n y— ^+ni / +^ // "~(24xl2)+(25xl2)+(30x6)"' 
$30, B paid. 

__ pt"a _ 30X6X76.80 _ 

2r ""^+?^+pr""(24xl2)+(25xl2)+(30x6)"" 
$18, O paid. 

Ex. (13.) Let t' = the time the house was occupied by Jones. 
t" = the time the house was occupied by Jones and Smith. 
t" = the time the house was occupied by Boe, Jones and Smith. 
a = the rent of the house for one year. 
x, y, z = the share of the rent each paid respectively. 

Thon 'r-*' a I *< ra > I *y"«)_ 8x600 , *(6X5 00) 
Then, «=_+__+__«__+ ^—+ 



i(3x|00) =$291f j Jones , share 



Smith's share. 
And ,=i^=i^°- ) =$41S,Eoe' S8 hare. 

Ex. (14.) Let d = twice the distance from Boston to 
Worcester. 
<£ = the distance A and B rode before they took in C. 
d!' = the distance A, B and C rode before they took in D. 
d'" == the distance they rode after they took in D. 
a = the sum paid for the coach. 
10, z, y, z = the sum each paid respectively. 

Tb„, »=«^ + *&)+t<^) = 
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i(!^ +i (3^) + i(2^20) =$ 7 . 46 ^, B paya . 

,_, i(^'a) , i(^a) |(34X20) i(20x20)_ 
Then, y=^j- + I -T-= *T~ + 8i~ ~ 

$3.88fff, C pays. 

Ex. (15.) Let m represent the sum A put in, and t = the 
time ; and n = the sum B put in, and f = the time ; and a = 
their gain. Let x and y = their respective gain. 

rata abc 

Then » x =^a^--aJ+a 

nt'a cde 

And y= ^+^""^+cd" 

« 

Ex. (16.) Let m, n y p, represent each man's gain respectively ; 
a 5= the whole stock ; and t, t\ if* = the times each man em- 
ployed his capital. 

Let z,y,z = each man's stock respectively. 

Then, 7 +-+^ T ::*:*. 

am 1911X26 

Therefore, x= - =^— Jp- ^=$693^.^8^ 

T + ? + r 3 ~HT + 7 
. - m n p n 

And i+t'+F : ? ::a: y- 

an 1911X39 

^ eref0re > '^m-TTT* 1 ™ M 52 ^ 623 ^>B-sst>ck. 
t "*>"*>' 3 + 5 ~*~ 7 

And —I — 4— £— i "■— i : a : z. 
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ap 1911x52 

t + f + f' 3 + 5 + 7 

Ex. (17.) If 12 oxen eat 3£ acres of grass in 4 weeks, and 
21 oxen eat 10 acres in 9 weeks, how many acres would it 
require to feed 36 oxen 18 weeks, the grass to be growing 
uniformly ? 

Note. — In some editions of the Algebra the answer is in 
weeks, and in that case the answer would be indeterminate. 

Let z = the quantity of grass on each acre. 

1. 12x4x^=482: = whole quantity on 3j acres for 4 

weeks. 

48s 

2. -Q— = whole quantity on an acre for 4 weeks. 

By the second conditions of the question, 

3. 21x9x*=189a: = whole quantity on 10 acres for 9 

weeks. 

4. = whole quantity on one acre for 9 weeks. 

c 189* 48a: 45a: t , ,.,_ 

5. -^ qT ==z T7\ = whole quantity grown on one acre 

1U u^- 1U 

for 5 weeks. 

45a: 9a: 

6. -TA"^5=trTr = quantity which grows on one acre for 

one week. 

9a: 

7. Y?rX3iX4=12a: = quantity which grows on 3£ acres 

in 4 weeks. 

8. 48a:— 12a:=36a: = original quantity of grass on 3 J acres. 

9. 86a:-r-3£=-Yfp = original quantity on one acre. 

10. 86x18X2=648*: — the quantity of grass that 36 oxen 
will eat in 18 weeks. 
16 
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11. TaX18=-y?T = tii* quantity of grass that grows on 

one acre in 18 weeks. 

„ 108a: , 162* ^ A , _ ... „ 

12. -T7T-+-TH- =27* = the whole quantity of grass on one 

acre for 18 weeks. 

13. 648z~27.r=24 acres. Am. 

Ex. (18.) Let a, &, c, represent the various sums A had m 
the firm, and t, t\ f = the times they were invested. 

Let d, e,f f represent the various sums invested by B, and u> 
it, u" = the times they were continued in the firm. 

Let g, h t m, p, represent the various sums G had in the firm, 
and, n, n\ n", ri" = the times they were invested ; and let r = 
the sum they gained. 

Let x % y, z = A, B and C's share of the gain respectively. 

Then ^ (at+bt'+cf')r 

at+bf+cf'+du+eu'+fiS'+gn+hn'+mri' +pnT'~~ 

( (4X4000W12X4600 W^X3S00)4420) 

1800<H-M<>0<H-1400043^ Em ' 

Then,y= {du+eS+Mr 



And z=- 



at+bt'+cf'+du+m'+Jti'+gn+hn'+mri'+pn''' 

4X1600>f(gX««))^20) 

iOO(H-2700(H-1200(H-52000-f 12000- 

(gn+hn'+mn" +pn")r 



( qOX8000>H4X1600>f(gX«00)A420) 

1WQO+MOO<H44<)0<H-3Q(X^^ 



at+bt+ct'+du+ei4!+Ju''+gn+hri+mri'+pn M '~~ 

( (q><200O+8X400O+2^^ 

10OO(4-5A<)OO4-14OO<H4OOO<^^ 
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Abt. 298. (p. 264.) 

Ex. (8.) Here we have 

s 2 — y*=45, or (s-y)(3+y)=45. 
And ^-^=159, or (z'-y')(z'+t/)=159. 
But, since z'—i/=z—y by the conditions of the question, and 
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45 and 159 have only the common factors 1 and 3, it is evident 
we must have x— y=l, or 3 ; and therefore, z+y=45, or 15. 

Whence, 2=23, and y=22 ; or, x=9 f and y=6. 

Note. —This is evident from the fact that if we add half the 
difference of two numbers to half their sum, we obtain the larger ; 
and, if we subtract half the difference of two numbers from half 
their sum, we obtain the less. 

Also, a/— y==l, or 3; and, therefore, 2/4-^=159, or 53. 
Whence, ^==80, and ^=79; or, ^==28, and ^=25. 

That is, at the first period their ages were 9 and 6, and at 
the second 28 and 25 ; or, at the first period they were 23 and 22, 
and at the second 80 and 79. 

If the given differences had been pri7ne to each other, there 
would have been only one solution of the problem. 

Examples, (p. 264.) 

Ex. (1.) Let x = the lbs. of sugar of the first kind, and y =s 
the lbs. of the second kind. 

1. Then, by conditions, lla;+5y=254. 

2. Transposing, 5^=254 — llz. 

3. Dividing, • y=51— 2x — -£— . 

4. Let 

5. Clearing of fractions, 5?i=l+#. 

6. Transposing, x=bn — 1. 

7. Substituting this last value of x for its value in (3), we have 

y=51— 2(5?*— 1)— n. 

8. Collecting terms, y=53 — lira. 
% If n = 1, then y = 42, and x = 4. 

n = 2, " y = 31, " x = 9. 

n = 3, " y = 20, " x = 14. 

n = 4, " y = 9, " x = 19. 
If we were to suppose the value of n = 5, then y would be a 
minus quantity, ^=53 — 55= — 2. We therefore find the true 
answers to be 19 lbs. with 9 lbs. ; 14 lbs. with 20 lbs. ; 9 lbs. 
with 31 lbs., and 4 lbs. with 42 lbs. 
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Ex. (2.) Let x s= the men, y = the women, and z = the 
children, 

1. Then, by first condition, x+y+z=l&. 

2. By second condition, 7a:+%-4-2z=65. 

3. Multiplying (1) by 2, 2z+2y-\-2z=20. 

4. Subtracting (3) from (2), bx+y=35. 

5. Transposing, 5ar=35 — y. 

6. Dividing, ar=7 ""|- 

y 

7. Substituting, w== 5* 

8. Clearing of fractions, &n=y. 

9. Transposing, y=bn. 

10. Substituting this last value of y for its value in (6), we 

have z=l — r-=7 — n. 

5 

11. If we assume the value of n = 1, then the value of x = 

6 = the men. And putting 6 for the value of x in 

12. (4), we have 30+y=35. 

13. Transposing, y=5, the women. 

14. Collecting terms, 15 — (6-|-5)=4, the children. 
We therefore find the number of men to be 6, the women 5, 

the children 4. 

If we were to assume the value of n = 2, then there would be 
5 men, and 10 women. There could be no children, for 15— (5 
+10)=0 children. 

This question, therefore, will admit only of one answer. 

Ex. (3.) Let x s the number of acres in the first farm, and 
y = the acres in the second. 

1. Then, by conditions, 21a;+17y=2000. 

2. Transposing, 21a:=2000— Yly. 

3. Dividing, s=95+^^ 

4. Transposing, a:=95 ~= — . 
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5. Substituting, n= — 1=^ — . 

6. Clearing of fractions, 21w=17y— 5. 

7. Transposing, 17y=2l7i-|-5. 

a TV m- 21 *+ 5 

8. Dividing, y= 17 . 

9. We assume the value of ?i = 3 ; for this is the least 
number with which we can obtain y without a fraction ; and we 
find y = 4, and obtain the corresponding value of a; in (2) by 
substituting for y its value in (8). 

Having found the least value of y = 4, and the corresponding 
value of x = 92, we may find the remaining answers by adding 
21 continually to the least value of y, and by subtracting 17 from 
the, greatest value of x ; which being done, we obtain the six 
following results : 

If n = 3, then y = 4, and x = 92. 



n = 20, " 


y 


= 25, " z = 75. 


n = 37, " 


y 


= 46, " z = 58. 


n = 54, " 


y 


= 67, " x = 41. 


n = 71, " 


y 


= 88, « x = 24. 


n = 80, " 


y 


= 109," x= 7. ' 


Therefore the first farm may 


contain 92, 75, 58, 41, 24, and 


7 acres ; and the second may contain 4, 25, 46, 67, 88, and 109 


acres. 






Ex. (4:) Let x = the bushels of wheat, and y = the bushels 


of barley. 






1. Then, by conditions, 




17s+lly=542. 


2. Transposing, 




lly=542— 17i. 


3. Dividing, 




y=49-s jj-. 


4. Substituting, 




6z-3 


5. Clearing of fractions, 




ll«=6a;— 3. 


6. Transposing, 




&r=llre-f-3. 


7. Dividing, 




ll»+3 
6 * 


16* 
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If n = 3, we have z = 6, and y = 40. 

n= 9, M " a; = 17, " y = 23. 

71 = 15, " " X = 28, « yss 6. 

That is, I can have 6 bushels of wheat, and 40 of barley ; or, 
17 bushels of wheat, and 23 of barley ; or, 28 bushels of wheat, 
and 6 of barley. 

Ex. (5.) Let x = one part, and y = the other. 

1. Then, by conditions, 7a:+lly=100. 

2. Transposing, 7z=100— lly. 

3. Dividing, * = 14-2jH-B±^. 

4. Substituting, 

5. Clearing of fractions, 

6. Transposing, 

7. Dividing, 

If n = 2, then y = 4, and 11x4=44 = the least part; 100 
— 44=56 = the greater part. 

If we assume n = 5, and this is the next less number that will 
produce the value of y without a fraction, we shall find tho value 
of y = 11 ; and this multiplied by 11=121 = to one of the 
parts into which 100 was to be divided, which is absurd. 

Therefore 56 and 44 are the only two parts into which, accord- 
ing to the conditions of the question, 100 can be divided. 

Ex. (6.) Let x = the two-dollar bills, and y = the three 
dollar bills. 

1. Then, by the conditions, 2s+3y=25. 

2. Transposing, 2z=25— 3y. 

3. Dividing, s=12— y — ^. 




4. Changing terms, £=12— 2y-f 

5. Substituting, w=^X-. 



2 
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6. Clearing of fractions, 2»=y+l. 

7. Transposing, y=2w— 1. 

8. Putting the value of y into (4), x=12— 2(2rc— l)+n. 

9. Uniting terms, a=14 — 3rc. 

Let n = 1, then a: = 11, and y = 1. 
7i = 2, " s = 8, " y = 3. 
n = 3, " a; = 5, " y = 5. 
n = 4, " a: = 2, « y = 7. 
That is, 11 two-dollar bills, and 1 three-dollar bill; or, 8 two- 
dollar bills, and 3 three-dollar bills ; or, 5 two-dollar bills, and 5 
three-dollar bills ; or, 2 two-dollar bills, and 7 three-dollar bills. 
proof: 
11X2+1X3=25. 
8x2+3x3=25. 
5X2+5x3=25. 
2X2+7X3=25. 

Ex. (7.) Let x = the bushels of corn, and y e= the bushels 
of wheat. 

1. Then, by conditions, 70s+190y=920. 

2. Dividing by 10, = 7a+19y=92. 

3. Transposing, 7s=92— 19y. 

4. Dividing, a:=13— 2y ^-£. 

5. Changing terms, z=13 — 2y — z— — . 

6. Substituting, n=-z— — . 

7. Clearing of fractions, 7n=5y — 1. 

8. Transposing, 5y=77i+l. 

Q TV -a- 77^+l 

9. Dividing, y= — ^ — . 



10. Putting the value of y into (4), a:=13 * *"*" ' - 

Let n = 2, then a:=13 — 6—2=5, the corn. 
7X5=35; 92—35=57; 57-=-19=3, wheat. 



-ru 
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No other value of n will answer the conditions of the question. 
There were, therefore, 5 bushels of corn and 3 bushels of wheat. 

Ex. (8.) Let x s=s the number required. 

Then -— -- and At% = whole numbers. 
17 26 

x—7 
And, putting =j?, we have x=17p-\-7. 

If this value of x be substituted for a; in the second fraction, we 

shall have — ^-t_ — — ^~~ . = whole numbers. 

2o 2o 

It is evident that -^ is a whole number. 
Consequently -?— t£t—= \JT » a whole number. 

20 ZO ZO 

Or, ^3= 2 ^=,+*±£ a whole nrcnber. 

fl I 1 Q 

By omitting p, we have T, . 

Let this number — &— =». 
zo 

24-18=26ti. 
p=26n— 18. 
If 7i = 1, then ^=(26X1)— 18=8. 

Consequently a?=17p-}-7=(17x8)+7=143, the number re- 
quired. And this is the least number ; for, if we assume n = 2, 
we shall have x = 585. 

We therefore say that 143 is the least number that will answer 
the conditions of the question. 

Ex. (9.) Let x,y, z = the sheep, pigs and rabbits, respect- 
ively. 

1. Then, by first condition, x-\-y-{-z=20. 

2. By second condition, 31a?+lly+z=400. 

3. Subtracting (1) from (2), 30a:+10y=380. 

4. Dividing by 10, 3ar+y=88. 

5. Transposing, y=38— &r. 
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By examining this last equation, we perceive that the 
value of x must be less than 13; we therefore first assume its 
value to be 12. 

If a; = 12, we have y = 2, and z = 6. 
x = 11, " " yss 5, " z = 4. 
x = 10, " " y = 8, " z = 2. 
a: = 9, " " y = 11, " z = 0. 
a: = 8, " " y = 14, " z = —2. 

We perceive, therefore, there can be but three correct answers 
to the question : 12 sheep, 2 pigs, 6 rabbits ; or, 11 sheep, 5 
pigs, 4 rabbits ; or, 10 sheep, 8 pigs, 2 rabbits. 

Ex. (10.) Let x and y = the two numbers. 

1. Then, by conditions, 7a?-f-13y=71. 

2. Transposing, 7a?=71— 13y. 

3. Dividing, ar^lO-y-^ll. 



4. Substituting, 



6y— 1 

" 7 ' 



5. Clearing of fractions, 7rc=6y— 1. 

6. Transposing, *6y=7»+l. 

* TV M- frl+1 

7. Dividing, y= — ^— . 

If we assume the value of n to be any number less than 5, we 
make y a fractional number. And, if we assume its value to be 
5, we find the value of a; to be a minus quantity. 

Thus, ar=10— 6— 5=— 1. 

And, as no number less than 5 will answer the conditions of 
the question, it is certain, from the above operation, that no num- 
ber more than 5 will produce the numbers required. 

Ex. (11.) In Art. 296 we have the following formula for ob- 
taining two numbers, when the sum of their squares is given : 



/ 2m \ , /m 2 — 1\ 



T \Z. 



Let x and y = the two numbers required, z = 35, the square 
root of the given square, and m = any assumed number. 
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If m = 1, we have x = 35, and y = 0. 
wi = 2, " " a: = 28, " y = 2L 
m = 3, " " ar = 21, " y = 28. 
ot = 4, " " a: = lfrfr, " y = 80f$. 
We therefore find 28 and 21 the only integral numbers that 
will answer the conditions of the question. 

Ex. (12.) In Art. 298, we have the following formula ,for 
obtaining two numbers, when we have the difference of the two 
squares given : 

Let £ and y = the two required numbers, z = 39, the square 
root of the difference of the squares of the number required, and 
m = an j assumed number. 

Then, if m = 1, we have x = 39, and y = 0. 
m = 3, " " x = 65, " y = 52. 
The numbers therefore are 65 and 52. 



VABIATIONS, PERMUTATIONS, AND COMBINATIONS 

Aet. 299. (p. 267.) 
Variations. . 
Ex. (2.) 5X4X3X2=120. 
Ex. (3.) 8x7x6x5=1680, 

Permutations. 
Art. 300. (p. 268.) 

Ex. (5.) 1X2X3X4X5X6X7^^, 

1X^ 
nw. iR\ 1X2X3X4X5X6X7 1ft , 
Ex -< 6 -> 1X2X1X2X3X4 =1 ° 5 - 
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Ex. (7.) 
1X2X3X4X5X6X7X8X9X10X11X12X13X14X15 = 

1X2X3X4X5X1X2X1X2X3X1X2 
454053600. Am. 

COMBINATIONS. 

Art. 301. (p. 269.) 

,, , q , 8X7X6X5X4 , ft 
""•W 1X2X3X4X5= 56 - 

Tiv na\ 12X11X10X9X8X7X6X5X4X3 BO 
**• liU#; 1X2X3X4X5X6X7X8X9X10 -D °' 

E* m\ 40X39 X38 X37X36X35 ^o^ 
Ex. (11.) 1X2X 3 X 4X5X6 = 3838380 ' 

- , 15n 1X2X3X4X5X6X7X8X9X10 12fl0n 
^^ 1X1X2X1X2X3X1X2X3X4 ==1260 °' - 

Ex. (13.) 
2X2X2X2X2X2X2X2X2X2X2X2X2X2X2X2= 
65536; 65536—1=65535. 
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Art. 311. (p. 285.) 
Ex. (12.) What is the value of x in the following equation 









654X320X-3691 












87X9X-045 ' 






og. 


654 






=S 


2.815578 


{( 


320 






= 


2.505150 


ti 


.3691 






= - 


-1.567144 



From 4.887872 
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Log. 87 = 1.939519 

« 9 = 0.954243 

« .045 = —2.653213 

Take 1.546975 



2192.28=3.340897 

Ex. (13.) What is the value of x in the following equation : 

.69x7.5x32.71x003 
*~~ 87X8968X-0008 ' 
Log. .69 =-1.838849 

" 7.5 = 0.875061 ' 

« 32.71 = 1.514681 

« .003 =- 3.477121 

From —1.705712 



87 = 1.939519 

8968 = 3.952696 

.0008 =-4.903090 



Take 2.795305 



.000813=— 2.910207 

Ex. (14.) Multiply three hundred twenty-seven ten-thousandths 
by three hundred twenty-seven thousand. 

Log. .0327 =-2.514548 

" 327000 ^ = 5.514548 

10692.9= 4.029096 

Ex. (15.) What is the product of one thousand and twenty- 
five, multiplied by three hundred twenty-seven ten-thousandths ? 
Log. 1025 = 3.010724 

« .0327 = -2.514548 

33.5175= 1.525272 

Ex. (16.) Multiply .0716 by 1.326. 

Log. .0716 =-2.854913 

« 1.326 = 0.122544 

.0949416=-2.977457 
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Ex. (17.) Multiply .0009 by .009. 

Log. .0009 =—4.954243 

" .009 =—3.954243 

.0000081=-6.908486 
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^' ""223V 


.035 


V 


Log. 14.21 

.00208 




= 1.152594 
=-3.318063 


.035 




-2.470657 
= -2.544068 

—1.926589 

4 

3 ) —1.706356 


" 37 

" 223 




-1.902118 

= 1.568202 

1.470320 

= 2.348305 



Ans. .132438=-1.122015 



{ ' 11^237/ V819/ 



Log. 703 = 2.846955 

" 819 = 2.913284 

-1.933671 
3 



5 ) - 1.801018 

Add -1.960202 

" 144 = 2.158362 

" 237 = 2.374748 

-1.783614 
2 

17 
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3) -1.567228 










To —1.855742 










—1.960202 










-1.815944 


(1 


7 






= 0.845098 
0.661042 


(1 


11 






= 1.041393 






Am. 


.416532=— 1.619649 


Ex. (10.) 


345/ 
* = 417V 


872X.0065\$ 
.038x4685,/ ' 




Log. 


872 






= 2.940516 


a 


.0065 






=-3.812913 
From 0.753429 


u 


.038 






=-2.579784 


u 


4685 






= 3.670710 
Take 2.250494 




—2.502935 










3 




5 ) -5.508805 










-1.101761 


(i 


345 






= 2.537819 
1.639580 


« 


417 






= 2.620136 



Ans. .10457=— 1.019444 



Ex. (11.) x. 



25/873X 8 / 278 \ * 
s 476V956y ' \im) ' 



Log. 278 = 2.444045 

« 1973 = 3.295127 

,% -1,148918 
3 



4 ) —3.446754 
Add —1.361688 
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Log. 873 = 2.941014 

« 956 = 2.980458 

-1.960556 
3 



To -1.881668 

-1.243356 

« 25 = 1.397940 

0.641296 

« 476 = 2.677607 

Am. .0091979=-3.963689 



t, ,^ n ^ 17 /13.73X.0706\^ 
^.(12.) x = m ( __) 



Log. .0706 =—2.848805 

" 13.73 = 1.137671 

—1.986476 
« .253 =- 1.403121 

0.583355 
3 



2 ) 1.750065 

1.875032 

17 = 1.230449 

3.105481 
112 = 2.049218 



Am. 1.138= 1.056263 



rv ,-m * / 38.47x.46 3y 
^^ X== \ .037X576-; 



Log. 38.47 = 1.585122 

« .463 =-1.665581 

From 1.250703 
" .037 —2.568202 

" 576 2.760422 

Take 1.328624 
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-1.922079 
2 

3 ) -1.844158 
Ans. .887262=— 1.948052£. 

^ n A ^ /475X329X1728\* 
Ex. (14.) z={ m ) • 

Log. 475 =2.676694 

« 329 =2.517196 

«« 1728 =3.237544 

8.431434 
« 128 =2.107210 

3 ) 6.324224 
Ans. 128.2=2.108074 



COMPOUND INTEREST. 
Art. 312. (p. 292.) 
Ex. (7.) 4=j>(l+r)'=16(1.05)*\ 





Log. 


1.05 




=0.021189 
30 




(( 


16 


Ans. $69.1 


0.635670 
=1.204120 




5=1.839790 


Ex. 


(8.) 
Log. 


A=p(L+ry* 
1.08 


=2000(1.08) u . 


=0.033424 
11 




u 


2000 




0.367664 
=3.301030 



Ans. $4663.31=3.668694 
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Ex. (9.) 4=p(l+r)'=27.18(1.04)». 

Log. 1.04 =0.017033 



8 



0.136264 
" 27.18 =1.484249 

1.570513 

3 months, 1.01 = .004321 

Am. $37.56=1.574834 



1+ T1 



.06\ 8 lx<=a* 

Log. 1.015 =0.006466 

34 



0.219844 
" 1728 =3.237544 

Am. $2866.74— 1728=$1138.74=3.457388 

Ex. (11.) .A=p(l+r)'=18.29(1.04)* 

Log. 1.04 =0.017033 

8 

0.136264 
" 18.29 =1.262214 

1.398478 

» 1.028=8 months, 12 days = .011993 

Am. $25.73=1.410471 

Ex- (12.) i>= ( I^=(I^)f 

Log. 1.05 =0.021189 

7 

Arith. Complement of 0.148323 

Is -1.851677 

Log. 800 =2.903090 

Am. $568.04=2.754767 

17* 
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_ 1QX A 500 _ __ 500 

Ex. (13.) P= (1+r) ,=/ A6v»= (L0 l5)»- 

Log. 1.015 = 0.006466 

36 

AritL Com. of 0.232776 

Is =-1.767224 

Log. 500 = 2.698970 

Ans. $292.54= 2.466194 

i_ i 

«_ ,,. ( A \ /1609.76\ u 

Ex. (14.) ,=^=(—5-). 

Log. 1609.76 =3.206762 

« 800 =2.903090 



0.303672 (^ 
1.06=0.025306 
1 
1RF. Arts. 



/A\ / Log. 5007.43 \ 

Ex '( 15 ° ^ESSli+T)- (Log. 1.03) • 

Log. 5007.43 =3.699615 

« 3726 = 3.571243 

0.128372 



« 1.03 = .012837 

128372-J-12837=10 years. Ans. 

Ex. (17.) t^^^Y^^^^j^^. 

Log. 3 =0.477121 

« 1.05 =0.021189 

477121-7-21189=22 years, 188 days. Ans. 
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Ex. (18.) Log. 23,267498 =7.366750 

" 17,068666 = 7.232199 

« 1,031465 =0.134551(tV 

1 

.031465 per cent. Arts: 

Ex. (19.) Log. 100,000000 =8.000000 

" 23,267498 = 7.366750 

0.633250 



.031465 =0.013455 

633250-5-13455=47 years, 3. days. 
1850+47=1897, May 3. Am. 

Ex. (20.> jl=j)(l+r)'=M*(t+.035) 9 . 

Log. 1.035 =0.014940 

9 

0.134460 
" 155 =2.190332 



$21L24=2.324792 
$211.24-155=$56.24. Am. 

Ex. (21.) A=p(l+?\ =82o(l+^Y=820(l+.0225)«. 

Log. 1.0225 =0.009663 

5 



0.048315 
" 820 =2.913814 



Ex. (22.) p= 



$916.49. 4ti$.=2.962129 
A A 458.25 



N) 



"(1+.0225) 4- 1+.0225* 



Log. 1.0225 =0.009663 

5 



0.048315 

" 458.25 =2.661102 

$410.0*2. ^s.=2.612787 



KEY TO GBEXNLEAf'B ALGEBRA. 

i. ,00 x A*Y /*663.34\" 

Ex. (23.) r =(-)=^ -). 

Log. 4663.34 =3.668696 

" 2000 =3.301030 



367666 ( 11 
1.08= .033424 
1 
.08 per cent. Ans. 



DISCOUNT AND PRESENT YALUE AT COMPOUND INTEREST. 

Art. 313. (p. 294.) 
v n\ S 600 

Log. 1.06 =0.025306 

3 



Take 0.075918 
" 600 From ^=2.778151 



Ex. (2.) j>=- 



$503.77. ii*w.=2.702233 
5 312.50 



(l+r)'-(l+.045r 
Log. 1.045 =0.019116 

2 

Ta*e 0.038232 

« 312.50 From =2.494850 



Ex. (3.) j>=- 



$286.16. 4?w.=2.456618 
S 1000 



(l+r)'~(l+.05)* 
Log. 1.05 =0.021189 

4 



0.084756 

« 1000 3.000000 

$822.70. 4t«.=2.915244 
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Log. 1.05 =0.021189 

10 



0.211890 
" 3700 =3.568202 



$2271.49, present worth, =3.356312 
$3700— $2271.49=$1428.51 discount, Ans. 

Ex. (5.) p= 



(l+r)'-(l+.06)^ 
Log. 1.06 =0.025306 

5 



Ex 



0.126530 

" 3456 =3.538574 

$2582.52, Ans. =3.412044 

■< 6 -> ^i'-dwh^-vrm) 

Log. 1.06 0.025306 

4 

0.101224 
" 1000 3.000000 

$792.09. 2.898776 

$1000— $792.09=$207.91, Am. 

100(1.02)^-1 
**-(7-) 32 * 

Log. 1.02 0.008600 

20 

1.4859= 0.172000 

1 



.4859=-1.686547 
" 100 =2.000000 



1.686547 

" .02 - 2.301030 

$2429.49, amount, =3.385517 
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A 2429.49 

p= T+;""i+.o8 

Log. 1.08 =0.033424 

5 

0.167120 

« 2429.49 =3.385517 

$1653.47, present worth, =3.218397 

Ex. (8.) -A=p(l+r)^=100(l+.02) u . 

Log. 1.02 0.008600 

12 



0.103200 
100 2.000000 



$126.82, Am. =2.103200 

j. , 9 v A 400 

v J ^^(l+rJ^tl+.OS) 8, 

Log. 1.05 0.021189 

3 

0.063567 
« 400 =2.602060 

$345.53 2.538493 
$500-5-1.20=$416.66; 
$416.66-$345.53=$71.13. 
That is $500 is better by $71.13 

Ex. (10.) ^^— 100 ° 



'(l+r) l ~(l+.06J r 
Log. 1.05 0.021189 



6 



0.127134 

1000 3.000000 

$746.21, Am. =2.872866 



^J 
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DEPOSITS. 
Abt. 314. (p. 298.) 

Ex. (4.) A= a(a+r) ((l+r)' -l)= 1000(1.03) ((1.03) M -1) . 

r M 

Log. 1.03= .012837 

10 

1.3439=0.128370 

1 



" .3439 =—1.536432 

1.03 = 0.012837 

u 1000 — 3.000000 

.03=2.477121 Arith. Com. = 1.522879 

11,807 inhabitants, Ans. = 4.072148 

Ex (5) A- a ( a + r ) ((l+ry-l) _ 150(1,02) ((1.02)")-! 
' v r • = i02 

Log. 1.02=.008600 
50 



2.6915=.430000 
1 



1.6915 =0.228272 

1.02 =0.008600 

150 =2.176091 

.02=-2.301030 Arith. Com. =1.698970 

$12,939, Ans. =4.111933 

T / Ar \ _ /400x.06\ 

Ex ,6) f- ^UroJ , , L ° g { 47xL06>) , , 
BE --t 6 - ) '" Log. (1+r) +1= Log. 1.06 + L 

Log. 400X. 06=24 ' From 1.380211 

" 1.06 0.025306 

" 47 1.672098 

fake 1.697404 



KIT TO QBSINLlAl'B ALGBBEA. 



.48173 -1.682807 



1. 



1.48173= 0.170768 
1.06 .025306 

.170768-*-.025306=6 years, 273 days. 



5000X-045 
EM 7 -' (1.045)(1.045) tt -l* 

Log. 5000 

« _ 1 045 

1.045=0.019116 
6 



1.3022 0.114696 
1 



.3022 
1.045 



3.698970 

-2.653213 

2.352183 



=-1.480294 

= 0.019116 

—1.499410 



$712.48 for the son, = 2.852773 
5000X-045 



1.045(1.045) u -r 
Log. 5000 
.045 

1.045=0.019116 

11 

1.62284=0.210276 

1 

.62284= 
1.045 



From 



= 3.698970 
=-2.653213 
2.352183 



Ex. (8.) 



-1.794367 
= .019116 
Take - 1.813483 
$345.71 for the daughter, = 2.538700 ' 

300 

=1.079181 



(1.04) ((l.-r-l) 
Log. 300X- 04=12 





DBPOSIT8 


1.04= 


.017033 
10 


1.4802 
1 

.4802 
1.04 


=.170330 
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=-1.681422 

= 0.017033 

1.698455 



$24.02,8, Ans. 1.380726 

IV ,<n _ 4 _ *( 1 +r) ((l+r)'-l) _ 10(1.015) ((1.015)«>-1 
K '* ~ r ~~ .015 

Log. 1.015=0.006466 
40 



1.814=0.258640 
1. 



.814 =-1.910624 

1.015 = 0.006466 

10 = 1.000000 

.015=-2.176091, Arith. C. = 1.823909 
$550.81, Ans. = 2.740999 

Ex. (10.) WWQW-1\ 

Log. 1.06=.025306 
10 



1.7908=253060 
1 



.7908 =—1.898067 

1.06 0.025306 

40 1.602060 

.06=-2.778151, Arith. Com. 1.221849 
$558.83 "" 2.747282 

$558.83—8550.81=88.02 more, Ans. 

18 
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KIT TO OSXINLBAV'S ALGXBBA. 



EXPONENTIAL OR TRANSCENDENTAL EQUATIONS 



Ex. (9.) 



Abt. 320. (p. 302.) 
Log.(£) I"«-(ot) 

II ■ — — 



Log. 
Log. 124.94 
78.39 



r Log. 1.06 



=2.096701 

=1.894261 

0.202540 



=5.306511 
=4.403157 
=0.903354 



Log. 1.06=0.025306 
Log. 202540 
" 25306 

Ans. 8 years, 

We do not add 1 to the years, because the number of years is 
one less than the number of terms. The same observation will 
apply to the 10th question. 

4663.31' 



t> ,™v t /4663.31X 
Ex- (10.) ^g- (-lM^) 

Log. 1.08 
Log. 4663.31 
2000 



Log. 1.08=0.033424 
■« 367664 
33424 

Ans. 11 years, 
And 11 added to 1840=1851. 



=3.668694 

=3.301030 

0.367664 



5.565451 
4.524058 

=1.041393 



Ex. (11.) 



T /1609.76N 

Log -(-8oor> 



Log. 1.06 
Log. 1609.76 
« 800 



=3.206732 

=2.903090 

3.303642 
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Log 


1.06=0.025306. 


« 


303642 


=5.482362 




25306 


=4.403223 
12 years, Ans. =0.079139 


x. fl2.) 


r=f^- 


i 
/4663.31\ u 



Log. 4663.31 
« 2000 



=3.668694 
=3.301030 

.367664(11 

1.08 =.033242^- 

1 

.08 per cent. Ans. 

Ex. (13.) n= 
Log. [a+(r— l)S]-Log. g_Log. [3+(3-l)295.23]— Log. 3 



295.23x^=1+3=59049. 
Log. 59049 



3 



4294091 
477121 



9 days. 



Log. 3 

=4.771212 
=0.477121 
4.294091 
=6.632871 
=5.678628 
=0.954243 



ANNUITIES. 

Art. 329, (p. 306.) 

Ex r41 *((l+r)'-l) _ 500 «1.05)»-1) 
• I •' r<l+r)< ~ .05(l+.05) 20 ' 
Log. 1.05=.021189 
20 
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KIT TO OBBBNLBAl'g ALQBBBA. 



2.6532= 


. .423780 




1 






1.6532 
500 




= 0.218325 
= 2.698970 

Prom 2.917295 


(1.05)» 
.05 




= 0.423780 

=-2.698970 

Take —1.122750 



$6230.81, Ans. = 3.794545 

Ex. (5.) We first find the amount at compound interest of 
$6230.81, the sum deposited, for 10 years. 



4=j>(1+2)*=6230.81(1+.05) 10 . 
Log. 1.05 



Log. 6230.81 

$10149.27 



=.021189 

JL0 

.211890 
= 3.794545 
=4.006435 

We next find the amount of the annuity for ten years. 

rt(l+r)«-l)= 500((1.05)"-1 ) 
Ass r .05 

Log. 1.05= 0.021189 
10 



1.6289=0.211890 

Log.'. 6289 
Log. 500 



Log. 



.05 



$6289 



=-1.798582 
= 2.698970 
= 2.497552 
= - 2,69897 
= 3.798582 



Hence $10149.27 -$6289=$3860.27, Ans. 



Ex. (6.) The answer to this question is the amount of an 
annuity of $500 for ten years, as found above. $6289. 
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nv n\ n MW 1728x-04(L04) M 
^•C 7 -) a = ( i +r) «_i= (l.04)»-l. * 



Log. 1.04= 0.017033 
10 



1.4802 =0.170330 

1 

.4802=— 1.681422, Arith. Com. =0.318578 

1728x- 04=69.12 =1.839604 

(1.04) M . =0.170330 

$213.09 =3.328512 

_ ,_. , L °g'(^) L °g-500-4000x.0 15 
^ (,) Log. (1+r) = Log. (1.015) 

Log. 500 =2.698970 

500— (4000X-015)=440 =2.643453 

.055517 



1.015 .006466 

0.55517-=-.006466=8 half-years, &c, or 4 years, 106 days. 

"^ A ~ r(l+r)« ~ .01(1.01)" * 



Log. 


1.01= 


0.004321 
40 


u 


1.4888= 
1 


=0.172840 


« 


.4888 




u 


90 




« 


(1.01)* 




it 


.01 





=-1.689131 
= 1.954243 
= 1.643374 

= 0.172840 
=-2.000000 
82954.84, Ans. = 3.470534 
18* 
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INVOLUTION OF BINOMIALS. 

Aet. 330. (p. 310.) 
Ex. (9.) What is the third power of 2a-b+<? ? 
Let a:=2a— b, and y=-\-c. 
Then, (x-fa/) s =2*+Sx 2 y+Szy'+i/ i . 

a»=(2a— b) s =te— lMb+GaP— b*. 
3a^=3(2a~3)V s ==12aV-12a*c+3^c 2 . 
3a^=3(2-$)c 4 ==6ac 4 -8fc 4 . 

2 / J =(c 2 ) 8 =c 8 . 
Therefore, (2a~i+c 2 ) 8 ==8a»--12a 2 3+6fl3 2 --y+12aV— 
12a& 2 +3$ 2 c 2 +6ac 4 — S^+c 8 . 

Ex. (10.) What is the fifth power of 4a— 5$ ? 

Let z=4a, and y=5b. 

Then, (a:—y) 5 =^— 5^+10^—10^—5^— y 5 . 

^=(4a) 5 =1024a 8 . 

— 5*V==5(4a) 4 (53)=6400a 4 a. 

+10^y 2 =10(4«) 8 (5i) 2 =16000fl s i 2 . 

-10x 2 y , =10(4a) 2 (5*) 8 =20000a 2 ^. 

+5s^==5(4a)(5$) 4 == 12500a* 4 . 

-ly 8 =(5^) 5 =31253 5 . 

Therefore, (4a-53) 8 =1024« 5 -6400a 4 d+16000a 8 i 2 -20000a 2 
P+12500a^ 4 -31253 5 . 

Ex. (11.) What is the sixth power of 3a 2 — 2A 8 ? 

Let a;=3a 2 , and y=2b*. 

Then, (a:— y) 6 =a^— 6afy+ 15^— 20^+15^— 62^+^ 

3 6 =(3a 2 ) 6 =729a 12 . 

— 6afyt=6(3a 2 ) 5 (2£ 8 ) =— 2916a 10 £ 8 . 

+15^=15(3a 2 ) 4 (2* 3 ) 2 =+4860a 8 3 6 . 

— 20^y 8 =20(3a 2 ) 8 (2i 3 ) 8 =— 4320aW 

+15^=15(3a 2 ) 2 (23 8 ) 4 =+2160a 4 3 u . 

-6ay=6(3a 2 )(23 3 ) 8 =— 576a 2 3 M . 

+^=(25 3 ) 6 =+643 18 . 
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Therefore, (3a s -2a 8 )*=729a u — 2916aW+4860aW-- 4320aW> 
+2160^— 576a 2 £ w +64£ M . 

Ex. (12.) What is the fourth power of wi+ra— p? 

Let x=zm-\-n y and y=—p. 

Then, (x—y) 4 =^—4x*y+6x 2 tf--4xi/ i +'!f. 

x i =(m+n) 4 =m A +4m 8 n+&rfn 2 +4mn s -{-ri i . 

— 4z 8 y=4(tfi-f-n) 8 (— 2>) = —~4m s p—12m 2 np — 12mn*p—4n 8 p. 

6z 2 tfz=G(m+n)\—tf)==faY+12mnp i +QnY. 

— 4a^ 8 =4(tfi-{-tt)(— ]?)== — AmjP—AnjP. 

Therefore, (m~{-n— p) 4 ==m 4 4-4m 3 rc+677i 2 ra 2 -f-4wm 8 -{--tt 4 — 4m 8 ^? 
— 12w 2 ?i^— 12^71^ — 4w 8 p4"^ 2 P 2 +12?w7ip 2 +67i 2 p 3 — 4?np^ — in 
f+p\ 

Ex. (13.) What is the eighth power of m*+n* 1 

Let x=m 2 t and y=7i 8 . 

Then, (z+y) 8 ===^+8x r y+28«V+ 56^ +70^+56^+ 
28ry+&ry 7 +2A 

Let m be substituted for x, and multiply each of the powers 
by 2 ; and let n be substituted for y, and multiply each of its 
powers by 3. 

Then, (w 2 -w s ) 8 =w 16 +8w 1 W+28m 12 7 l 6 +56w 1 V+70m 8 7i u 
+bWn"+2$m i n™+8m 2 n ll +n™ 

Ex. (14.) What is the seventh power of 1+ar 3 ? 
Let x=l, and y=a: 2 . 

Then, (x+y) 7 =a; r +7^+21^+35ar 4 y 8 +35^+21aY+ 
7^+y 7 . 

For 2 and its powers in the above process substitute 1, and for 
y substitute x % and multiply each power of y by 2. 

Then, (l+a; 2 ) r =l+7^+21a: 4 +35^+35^+21a; 10 +7a: 12 
+x L K 

Ex. (15.) What is the second power of a+H~ c +<*+ c +/ ? 
Let £=<z-f"*+ c > and yssd-^e-^f. ^ 

Then, (x+y)*=x*+2xy+y*. 
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And z»= (a+b+c)*=a*+2aJb+2ac+b'+2bc+c i . 
2zy=2{a+b+c){d+e+f)=2ad+2ae+2af+2M+2be+Zbf+ 
2cd+2cf. 
tf=(d+*+ff=#+2de+idf+*+3tf+f\ 
Therefore, [a+b+c+d+e+f )>=a*+2ab+2ac+F+Zbc+c' 
+2ad+2ae+2af+2M+2l*+2bf+2cd+2ce+2cf+d*+2de+ 
2df+*+2ef+f*.' 

Ex. (16.) What is the tenth power of c?+b* ? 
Let a:=fl?, and y=&. 

Then, (ar+y) 10 =^ +10^+45aY+120^+210^+ 
252^^+210^+120^+45^+102^+^°. 

Change the z's and y's to a's and ft's, and multiply each of 
their powers by 3, and we have 

o 80 +10a 27 3 8 +45a S4 3 6 +120a 21 3 9 +210a 18 i 12 +252a 15 3 M +210a 12 i w 
+120a 9 ^+45a 6 3 M +10a 8 a*+# 50 . 

Ex. (17.) What is the wth power of a+b ? 

^ n +a^ 1 b+a nl2 b i +(f^b 9 +ar 4 b 4 a»b n ^+a?b n - 2 +ab n - 1 +b . 

We have omitted the coefficients. 

Ex. (18.) What is the sixth power of a— b+c ? 
Let z=a — b 9 and y==c. 

Then, (x+y) 6 =^+6^y+15^+20^+152Y+ 6 ^+^- 
And *m=(a—bY=rf—6etb+lMP—2Qa*P+lM&— 6aP 
+b<. 

6^=6(a-i) 5 c=6(a 5 — 5a 4 3+10^ 2 -10a 2 3 8 +5^ 4 -.i 5 )c= 
6^ c — SOctbc+GOa'Pc— 60a%+ 30a£ 4 c— 6^c. 

15a; 4 i 2 ===15(a-3)V)=15(^-^^+6fl 2 ^-4^ 8 +^)c 2 = 

lS^cS-eOaW+OOa^V-GOa^+lS^. 
20^=20(fl~3) 8 (c 8 )=20(fl 3 -3a 2 3+3fl3 2 -i 8 )c 8 = 

2OaV-6Oa 2 £c 8 +6O0#c 8 — 20£ 3 c 8 . 
15ay— i^t*— *)V)=16(^— Sa^+^rs 

15aV— 30a3c 4 +15W. 
62y=6(a-3) (c 6 ) =6ac 5 — 63c 5 . 
j/ , =c 8 . 
Therefore, (a-3+c) 8 =a e — 6a 5 3+15a 4 3 2 -20aV+15a 8 * 4 — 
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-60a 3 dc 2 +90a 2 W-60fl3V+15^+20fl?c 8 -60a s W+60^c 8 + 
20£ 3 c 8 +15aV— S0abc 4 +lWc*+6a<*—Gb<*+<«. 

Ex. (19.) What is the fourth power of a 5 —z ? 

Let z=cP % and y=z. 

Then, (z— y) A =z A — Atfy+Wtf— iztf+if. 

Change z for a 5 , and y for a;. Multiply the powers of z by 5, 
and apply them to a. But z 9 which is substituted for y, may 
have the same powers as y. 

Then, (a 5 — z^cP— 4a 15 :r+6a 10 z a — 4a 5 a*+s*. 

Ex. (20.) What is the third power of 2a»— 3#* ? 

Let a;=2a a , and y=— 3& 8 . 

Then, (a:— y) 8 =z*— Wy+Szf— f. 

Anda^=(2a 2 ) 8 =8a 6 . 

« — 32%=3(2a 2 ) 2 (3^)=36^ 8 . 

" +32^=3(2a 2 )(33 3 ) 2 =54a% 6 . 

« — 2 / J =(3& 8 ) 8 =27£ 9 . 
Hence, (2a 2 -33 8 ) 8 =8a 6 -36a 4 3 8 +54a 2 y=27i 9 . 



BINOMIAL THEOREM. 

Aet. 332, (p. 314.) 
Ex. (5.) What is the cube root of 7 t 
Here /J/T^/f/^-l). 
Then, P=8; Q=— g; w=l ; and 7i=3. 

Hence, P r =8"=8*=+2=A 

2rc v "" 3* 3.2** 8"" 3.6.2* 
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m -** C Q ^v *_x— 5 -n 

8» v— 9* 3.6.2«* 8 — S.6.9.2 7 

j»— 3» T 

~4» 

Therefore, $T=2~ g-^— g^^ ^9 $ 3.6.9.12J 10 

Ex. (6.) Expand (1— a)* into an infinite series. 
Here P=l ; Q=— s- ; m=2 j and n=5. 

Hence, P"=1~=1^=4-1=A 
n *V- 5 X x - 5 —d. 
»i-» 3 2a a 2.3a 8 

3» v 15* 5.10 * 1 _ 5.10.15 
m— 3» n _ 13 2.3.8a 8 _a_ 2.3.8.13a 4 
4n ^ W ~ 20 X 5.10.15 X I"" 6.10.15.20 

_ „ ,_ ,| . 2a 2.3a» 2.3.8a 8 2.3.8.13a* 
Therefore, (l-a)*=l- T & J() & ^ ^ -^^^g-, &,. 

Ex. (7.) It is required to convert , or its equal, 

_i . (1+*)* 

(l-|-£) », into an infinite series. 

LetP=l; Q=?; ™=— 1; 7i=— 5. 
Then, P"=l *=l=ii. 

m-2 B -1-10 6s» s 6.11s 8 _ 

3n v— 15 *5.10 X 1~~ 5.10.15"~^ 
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w»-3w nn — l-15 w 6.11ar> w g , 6.11.16** „ 

4» " H ~ 20 X &.10.15 X 1~~ + 5J0l530 
™ - 1 . a: 6** 6.112 s 6.11.16a; 1 . 

^ = 5+5J0-OT5 +51U15.20-' &0 " 

Ex. (8.) It is required to convert (a — 5)* into an infinite 
series. 

Let P=a; Q= — m=l; andra=4. 
a 

P'—at—A. 

n V 4 X a 4a 

2» ^~— * 4a X a" 4.8a* -U 

"-^CO- 1 - 8 ^ 3y x *- 3 - 7y -D 
"¥" ^ 12~ X 4.W* a - 4.8.12a 8 

OT -3«^ 1-12 3.7S 8 *_ 3.7.11*' _ p 

4» V— 16 * 4.8.12a 3 * a 7 4.8.12.16a* 

Therefore, 

, x x/ b 35* 3.7i 3 3.7.115* . \ ' 

( g ~* } =a \ 1 "4^~4^-4^i2l~ 4.8.12.16^ * "' & °> 
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Art. 333. (p. 315.) 

a 2 
Ex. (2.) Expand a -^ into a series. 



Assume A+Bz+Cz^D^+Ez 4 ^:- 



~a 2 +2az—z*' 
We first clear the equation of fractions. 
A+Bz+Ctf+DJ+Ea*. 
a 2 +2az—z 2 . 

f cPA+a'Bx+tfCtf+tfDzt+tfEz 4 . 
<fc= ) +2aAz+2aBz*+2aCz*+2aDz*. 
( -Az*-Bz*—Cz*. 
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JA+(tfB+2aA)z+(cPC+2aB-A)2*+ (a*D+2aC-B)a*+ 
(a*JE+2aD— C)* 1 . 
We next transpose a*, and make each term = 0. 

a* 

1. Here a 8 ii=a*, or il=-s=l. 

a 8 

2a 2 

2. a 2 fl+2a4=0, or a 2 B=2a 1 and £=--:=-. 

a a 

5 

3. o 2 C+2aB— il=0, or a % C=A— 2aB=l+4, and C=-j. 

4. a , D+2aC-B=0, or a 2 D=#-2aC= 

-2 2.5a 12 . _ -12 

, and D=z—j-. 

a a* a a 8 

5. a*E+2aD— C=0, or a 2 £=C— 2aD= 

+5 24^-^9 nd£==± 29 
a*^a* a* ' a* 

Therefore, substituting these values of A, B, C, D, E, &c, in 
the assumed equation, we have 

a* , 221,5a; 2 12f f 29s 4 c 



a-f-2ax— a* a ^a 8 a 3 

where the numerical coefficients form a recurring series, in which 
each term is equal to twice the preceding, added to that before it, 
as 12=2x5+2; 29="I2x2+5, &e. 

Ex. (8.) Expand a/ (a* 3 * 2 ) into a series. 

Assume A+Bz 2 +C^+D^+E^ &c, = (a 8 — z*)k 
A+Bz 2 +Cz i +Dz 9 +Ez*. 
A+Bz'+Ctf+Dtf+Ea*. 



a*-z*= 



f A*+ABz>+ACz*+ADa«+AEa*. 
+ABz 2 +B 2 z i +BCx*+BDz B . 
+ACz 4 +BCz*+C*z*. 
+ADz*+BDz*. 
+AEz*. 

1. Here ii*=a 2 , A=a. 

2. 24JB=-1, and B=~. 
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1 

1 



3. 2AC+B*=0; lAC^W ; C=*„- K 

oar 



4. 2AD+2BC=0; 2AD^-2BC ; B=, u ^. 

5. 2AE+2BD+<?=0; AE=-^, and E=^. 
Therefore, substituting these values of A, B, C, D, E 9 &c, in 

the assumed equation, we have (a 2 — 3 2 )*=a— ^ — a^~"i(0~~" 

rno~7> &<>•> where the factors of the coefficients are the odd 

numbers in the numerator, and the even ones in the denominator. 
The exponents increase continually by 2, that of x in the numer- 
ator being always greater by 1 than that of a in the denominator ; 
and the signs after the first term are all — . 

1-1- 2x 
Ex. (4.) Expand — -g into a series. 

Assume A+Bx+Cat+Dtf+Ex*, &c, = ^^ o. 

A+Bx+Cx*+Dx*+Ex* 
1-z-x* 

A+Bx+C^+D^+Ex 4 
-Az—Bx*-Cx*-Dx* 
—Ax'+BxZ—Cx 4 ' 
l+2x=A+(B--A)x+(C--B--A)x*+(D--C--B)z*+(E 
-D-C)x*. 

1. Here -4=1. 

2. JB— 1=2, or B=z+S. 

3. C-3-l=0, or C=+4. 

4. D-4— 3=0, or D=4-|-3=-f 7. 

5. E-7—4^0, or £=7+4=+ll, &c. 

Therefore, substituting these values of A 9 B, C, D, E t &c, in 

1 2x 

the assumed equation, we have - —=l-f3z+4s 2 -|- fai- 
lle 4 , &c, where each coefficient is the sum of the two preceding 
ones. 

19 
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Ex. (5.) Expand a/(1—o) into a series. 

Assume (1— aft==A+Bx+Ca*+Ik*+E2*+Fa* 9 &c. 

Assume (1— afi=A— Ba— Crf+Drf+Ea 4 — Fc?— , &o. 

A-Ba-Ca*-Da*— Erf-Fa? 

A'-ABa-ACa*-ADa*-AEa! k -AFa° 

-ABa+B*<*+BC<t+BDd?+BEa* 

—ACa*+BCa*+ C*<£+CDa* 

-DArf+BDrf+CDa! 1 

-AEtf+BEa* 

-AFcf 

l-a=A'-(2ABa)+(-2AC+B^a*+(-2AD+WC&+ 
(-2AE+2BD+C*)a*+(-2AF+2BE+2CD)a*. 

Then, bringing all the terms to one side of the equation, and 
equating the coefficients, we have 

1. A 2 — 1=0; 4 2 =1; 4=1. 

2. —245+1=0; therefore, 5=—^. 

3. — 2AC+B=0 ; therefore, CW-7. 

JLA 

4. -2AD+2BC=0 . • . 2AD=-i-, and D=-^. 

&A • 55.4.0 

5. -2AE+ 2BD+C 1 =Q . • . 2AE=- JL-f- J-, and£= 

3.5 

2.4.6.8' 

6. -2AF+2BE+2CD=0 .-. M*— g^g I & 

, „ 8.5.7 . 

^ ^ 2.4.6.8.10 ' &C --'- 
Therefore, substituting these values of A, B, C, &c., in the 
assumed equation, we obtain 

//i \_i a a * M 3.5a 4 3.5.7a 5 . 

V (1 ~ a; ~ 1 ~r~^~^HE4^~2.4.6.8.10~' * C * 
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1— X 

Ex. (6.) Expand ■■ o _no ia*® a series. 

Assume J^^^ A+Bx+Cxt+Dtf+Ex*. 

Clear the equation of fractions by multiplying both sides by 
1— 2x — 3a 3 , and we have 
l-x=A+(B-2A)x+(C—2B-3A)x*+(D-2C-SB)z 3 + 

(E-2D-3C)* 4 . 
We transpose 1 — x, and equate the coefficients of the above 
terms with zero. 

1. 4-1=0; -4=1. 

2. B-2A+1=Q ; £=24-1=2-1=1. 

3. C- 25— 34=0; C=2£+34=2+3=5. 

4. D-2C— 35=0; D=2C+3.B= 10+3=13. 

5. E-2D-3C=0 ; E=2D+3C=26+15=41. 
Therefore, substituting these values of A, B, C, D, in the as- 
sumed equation, we have 

l^^^ =1 + g + 5 ^ +18 ^+ 41 ^+ 121 ^+ 865a;g ' 
Twice the coefficient of any term of this series, added to three 
times the preceding one, will give the following term. Thus, 
2x?T+¥xT5=121^=6th term; "2x121+3x31=365=- 
7th term. 

Ex. (7.) What is the expansion of (a — b)*. 

Assume (4— Bx— Cx*— Dx*) A ={a— bfi. 

Raise this assumed quantity to the fourth power, and bring all 
the terms to one side of the equation. Make each term = 0. 
Then substitute the values of A, B, C, D, &c, in the assumed 
equation, and we find 

Or, 
This question may be solved thus : 

Let (a— b)*=a*( 1 — j . Expand 1 1 j into a series, 



MT »1 fSIIlllir S AICIB1A. 



4h ii a. wing < 









Sugscmcmt iir JL 51 C ±i* 5x a* 









4x ±:*r ±\:~.j* 4-rlt.l(k* 

1 



Ii 3* rsincwd » «x»aii x-^%r~-^= 



v*^ 



.1^32^02* nji 



x — r - c-r^i 



x~ 



lV-r2S*r%iw9: CxW 
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* x *— ^ 
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Substituting these values of A, B, C, JD, &c, we have* 

1 2x 3s 3 4a 8 . _. 1 

STT^lF-ir &c " =( * +a?) or w? 



Ex. (9.) It is required to expand 



(a+2*) 1 " 



a 8 +6a 2 ar4-12a^+8^' 

Assume A+Bz+Cz*+Dz*= 



' a 8 +6a 2 s+12^+8z 8 * 
We proceed to multiply both sides of the equation by the de- 
nominator of the fraction, and we have: Aa?-]-(BcP-]-6Aa 2 )x-j- 
(Crf+Wa*+12Aa)x*+(Dtf+$Ca 2 +12Ba+SA)z*. 

By equating the coefficients of the different powers of x with 
zero, and then reducing the terms, we have 

4a 8 -l=0. A=^r 

By substituting these values of A, B, C, D, &c, we have 

1 fa 24c 1 80a» _ 1 1 

a 8 a 4 ' a 5 ?""~(a+2a;) 3 ^"a 8 +6ac 2 +12^c+8^ # 

Ex. (10.) It is required to find the expansion of 
2 _ 2 
(c^-a:) 2 ■~c 3 +2(»+^ , 

2 

We assume 4+J3s+Ca?+Jftr 8 =- 



V+2c^+ar J * 

Having multiplied both sides of this equation by the denomi- 
nator, we obtain 
2=At*+(B<?+2Ac)x+(C(*+2Bc+A)&+(D<*+2Bc+B)& 
By equating the coefficients, we have 

1. J.c s -2=0; 4=+4 

cr 
19* 
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4c 1 Ac 4 
2. B*+2Ac=0; Jfc^X^-^j. 



8. Cc.+2Bc+iU=0 ; 0.(5-5-) Jp-J-H-J 
4. IW + 2Cc + *=0; ^(^-^^^ 



8 



By substituting these values of A, B, C, J), &c, we hare 
2 4t,&» &? . 2 2 

-> *°-> =7 



Ex. (11.) It is required to find the expansion of , o&y 
Bj dividing this expression into factors, &c, we have 

Expanding into a series, we have 

_4 

By the Binomial Theorem, we find 4= — 3 : JB= — 3 X p ■ "6 > 

Substituting for ii, J3, C, &c, their values, we have 
q 2 1^ 63 , 24S 2 80ff , \ 

Ex. (12.) What is the value of — — — 7A in a series ? 
x (b 2 -{-z)$ 

Assume A+Bz+C^+D^=j~^ )i . 

Square both sides of the equation, and multiply all the terms 
by the denominator of the fraction, and bring all the terms to one 
side of the equation, and we have 

-l+i 2 ^+(2AB^+^^ 2 )a;+(2^ 2 a 2 +J5^)^+(ilI)3 2 + 
2BCP)z*. 

—l+A*b*+(ABP+A^z+(2ACb*+2AB+BW)z*. 

+(ADb*+2BCb*+2AC+B)z*+tAD+2BC)z*. 



SUMMATION, ETC., OF SERIES. 

Then, substituting these values of A, B, C, &c, we have 
1_ __1 x , 3a» 3.5a 8 , 3.5.7a?* 



SUMMATION AND INTEKPOLATION OF SERIES. 

Art. 337. (p. 318.) 

Ex. (3.) Required the several order of differences of the series 
I s , 2 s , 4 8 , 5 8 . 

1, 8, 27, 64, 125. 

7,19,37, 61. 

12,18, 24. 

6, 6. 

Ex. (4.) Find the order of differences in the series £,£»£, 

A» A> &°- 

if t» tt tV> tAt* 

Tff> A* 



Art. 388. (p. 319.) 

Ex. (6.) It is required to find the first of the sixth order of 
differences of the series 3, 6, 11, 17, 24, 36, 50, 72, &o. 

By adopting the formula of the fifth question, we obtain the 
following series : 

3-6.6+(^)ll-(^174^ 

36+(^^^)50====3-36+165-340+860-216+50== 
—14, first term. 
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Ast. SS». (p. 319.) 

Ex. (8.) Eequired the ninth term of the series 1, 5, 15, 35 
70, Ac 

1, 5, 15, 35, 70. 
4, 10, 20, 35. 
6, 10, 15. 
4, 5. 
1. 
We find the first differences are 4, 10, 20, 35 ; the second are 
6, 10, 15 ; the third 4, 5, and the fourth 1, &c. 
Therefore, * =4, <T=6, «r=4, «T"=1. 
By adopting the formula in seventh question, we have the fol- 
lowing series : 

224+70=495, the ninth term. 

Ex. (9.) It is required to find the tenth term of 0h& series 1, 
3, 6, 10, 15, 21, &c. 

1, 3, 6, 10, 15, 21. 
2,3, 4, 5, 6. 
1, 1, 1, 1. 
Here *F=2, d"s=l, and «=2 ; therefore, 

1+18+36=55, the tenth term of the series. 

Akt. 841. (p. 320.) 

Ex. (12.) Eequired the sum of 12 terms of the series 1, 4, 10, 
20, 35, &c. 

1, 4, 10, 20, 35. 

8, 6,10,15. 

3, 4, 5. 

% 1, 1. 

Let n=12, a=l, rf'=3, d"=3, and <r'=l, and we have the 

following formula : 
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(^)-xi + (H|H) s+ (^) 8+ (>J^) 

1=1365, sum of twelve terms. 

Ex. (15.) What is the number of cannon-shot in a square pile, 
the bottom row consisting of 25 shot ? 

Let n = 25 ; and we have in the thirteenth question the fol- 
lowing formula for the solution : 

n(n-lM2n ± l) = 25(25-l).(50 + l) =5525 ^ 
6 6 

Ex. (16.) I have 10 house-lots, whose sides measure 5, 6, 7, 
8, 9, &c, rods, respectively. What is their value, at 25 cents per 
square fftt? 

25, 36, 49, 64. 
11, 13, 15. 
2, 2. 
Let ra=10, <f =11, <T=2, and a=25. 

Then na+^^^+^^y-" 2 ^ 

10.25+(^)ll+^l|M^2=985 square rods. 

985x272J=268166J square feet. 

268166iX.25=$67,041.56£, its value at 25 cents per square 
foot. 

In some editions of the Algebra this question is incorrect. 

Ex. (17.) There are 5 cubical blocks of marble, whose sides 
measure respectively 2, 3, 4, 5 and 6 feet. What is their value, 
at $2.75 per cubic foot ? 

\ 27, 64, 125, 216. 

19,27, 61, 91. 

18, 24, 30. 

6, 6. 
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_. , nln-Dj , , nin-lXn-Z), ,, , (»-l)(«-2)(n-3)^ y 
""-' T~-* + — 5 S~~ * + 2 . 3 . 4 * - 

^ 8 +(") 19 +(^r) 18 +(w>-«»^ f - 

440x2.75=$1210. 

Ex. (18.) What is the number of shot in a square pyramidical 
pile, whose side at the base contains 100 shot. 

n(«-l) (2„+l) = 100(100-l) . (200-l) =838350 ^ 
o 6 

Ex. (19.) What is the sum of 20 terms of the series I s , 2*, 
S», 4 8 , 5 8 , 6 s , &c. ? 
•Let n = the number of terms. 

Then, *2^ZJ22£=V-MM. sum of *e tenns. 

4 4 # 

Ex. (20.) What is the sum of 20 terms of the series 1«, 2*, 
8*,5*,6«, &c? 

1, 16, 81, 256, 625, 1296, 2401, 4096. 

15, 65, 175, 369, 671, 1105, 1695. 

50,110,194, 802, 434, 590. 

60, 84, 108, 132, 156. 

24, 24, 24, 24. 

""""""M-1780HW.' ' 
Z.o.4.5 

Art. 342. (p. 322.) 

To find a fraction that will express the. value of a geometrical 
series to infinity, we use the formula in page 242 of the Algebra. 

1— r 

We therefore take the first term of the series for the numer- 
ator, and the algebraical difference between the ratio and 1 for 
the denominator of the fraction. 
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1 

1-5' 


A 
a — b* 

1 


Ex. (7.) 

Ex. (8.) 
Ex. (9.) 

Ex. (10.) 


1 

a a 


.1 

1+*' 
h 
a 

i-* 

a 
1 

X 


1 r "^ 0*"f** 
1 

x ax 


- x a — x 

a 


X 


x-r 


1 a 


1 

1-2* 


1+f fl +* 



Ex. (2.) 
Ex. (3.) 

Ex. (4.) 

Ex. (5.) 
Ex, (6.) 



The succeeding questions may be performed by the following 
process : 

Assume f—L—fL-j also, -r^M 9 —^-\ 
n n-\-p n(n-\-p) n(n+P) P\n n-{*P/ 

Here -r—^ — r represents a series which is equal to - multiplied 
7t(w+jp) * P 

into the difference of two series, represented by - and — t — . 

r J p n-\-p 

Applying this formula to the series following, we can find their 
value. 

Ex. (11.) Required the sum of the series tt>+oq+ 5-7+1 

l.J Z.o oA 

&c, to infinity. 
Here g=l, p=l, 1, 2, 3, oo , in succession. 
Note. — This character, oo , represents infinity. 



Then > -^=i(?--£-)=. 
n(n+p) p\n n-\-p/ 



1+1+1 1 
i_i_i ± 

"2 3 4"'oo 



=1. 



*so 
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Ex, (12.) Required the sum of the series n+ol+ og l 1 

p-, &c, to infinity. 

Here t/=l, p=3, n=l, 2, 3 . . . oo ; hence the expression for 
the series becomes, 



111 1 



4 6 oo oo+l 1 



•, &0.| 



3\6/ 18 



Ans. 



Ex. (13.) Required the sum of the series rq+ol+oi+i 
&c, to infinity. 
Here £=1, p=2 t rc=l, 2, 3, 4, &c. . . . oo . 
Applying the formula, we have 

-..i. i.i.i i 



i 

2* 



2 1 3 1 4 T 5 » 

_1_1_1 1 1_ 

8 4 5"^ oc+1 

00 



2V2;-4- 



Ant. 



Ex. (14.) Required the sum of the series 
-, &c, to infinity. 



s 4 



8.5 5.7^7.9 



9.11 



Here g=2, 3, 5, &c„ p=2 9 «=3, 5, 7 . . . oo , 



The formula becomes ^ 



( 2 3 4 5 

3 5 + 7 9' 



, QQ+1 
~2<»4-l 



2,34 «+l «_+ 1 



5^7 9^2 oo+l ' 2 oo+3 

•(l_x +1 _ 1+1 _, te )4(^)4 x i^.„. 

Note. — The l's in the above question are obtained by reduc- 
ing the fraction 7X1=2 ; ^ 1 + T + r = 1 "- 1 + 1 — 1 + 1 — > 
&c. 
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CUBIC EQUATIONS, CONTAINING ONLY THE 
THIRD AND SECOND POWERS. 



Art. 343. (p. 328.) 
Ex. (5.) Given 2?+2?=— 4 to find the values of a;. 

1. Conditions, a^+a^ss:— 4. 

2. Transposing, — a?=a£+4. 

3. Multiplying by 4, — 4a*=4a*+16. 

4. Adding x 4 and 4z* to both sides, 

^_42*+42*==2;*+8a*+16. 



5. Evolving, 


a?— 2a:=a?+4. - 


6. Cancelling, &c, 


2a;=-4. 


7. Dividing, 


3=— 2. 


To find the other values of x. 




8. By conditions, 


a*+a*=— 4. 


9. Transposing, 


a*+a: 2 +4=0. 


10. Dividing by ar+2, 


s»-s+2=0. 


11. Transposing, 


a?-s=-2. 


12. Comp. the square, a?— 


-4-»4-4 


13. Evolving, 


_ 1 ±*/=7 
* 2 a • 


14. Transposing, 


*- a . 


Ex. (6.) Given 72?=ar>+36 


to find the values of a;. 


1. Conditions, 


7a^=a^+36. 


2. Transposing, 


— a^— 7ar»+36. 


3. Multiplying by 4, 


— 4ar J =-28a?+l44. 


4. Adding z 4 and 4a: 3 , 


z 4 — 4a*+42?=s 4 — 242?+144. 


5. Evolving, 


a»-2a:=: = fc(^-12). 


6. The plus value, 


—22:=— 12. 


7. Dividing by —2, 


a;=6. 


8. The minus value, 


2*-2a:=-2*+12. 


20 
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9. Transposing, 2a?— 2x=12 

10. Dividing, a?— z=6. 

1 1 25 

11. Completing the square, a?— -a?+2=6-f-j=-j-. 

12. Evolving, a;— o==to- 

5 1 

13. Transposing, xssi^+o 3 ^* or —2. 

Hence z has three values, 6, 3, and — 2, and each of them wiL 
answer the conditions of the question. 

Ex. (7.) Given a?— 4a?=— 9 to find the values of x. 



1. Conditions, 


2 s — 4**=— 9. 


£. Transposing, &c, 


— a?=-4a?+9. 


3. Multiplying bj 4, 


-4a?=-16a?+36. 


4. Adding a? and 42 s , 


^-4^+4^=2*— 12a?-f36 


5. Evolving, 


a?— 2z=:db(3 2 — 6). 


6. The plus value, 


— 2s=— 6. 


7. Dividing bj —2, 


a;=3. 


8. The minus value, 


a?— 2ar=— a?+6. 


9. Transposing, 


2a?-2a:=6. 


10. Dividing, 


a?— s=3. 


11. Completing the square, 


*-h4= 8 44 


12. Evolving, 


1 zfcVTS 

a; -— 1 . 

2 2 


13. Transposing, 


x 



Ex. (8.) Given 2a?=99— 5a? to find the values of ar. 

1. Conditions, 2a?=99— 5a?. 

2. Dividing, a?= — %+-£• 

8. Multiplying by 22, 22a?=-55a?+1089. 

4. Adding a^ and 121a?, 

**+22a?-f-121a?=a: 4 +66a?-J-1089. 

5. Evolving, x*+llz= z t{z*+33). 
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6. The plus value of a:, lla;=33. 

7. Dividing, a; =3. 

8. The minus value of a;, a?+lla:s=— a?— 33. 

9. Transposing, &c, 2a?+ll2:=— 33. 

10. Dividing, * 2 +^= 88 



11. Comp. the square, 



2 2* 

11 121_ 33 121 143 

2 + 16 ~"~ 2 + 16 "~ 16 * 

11 ±V=Ti3 



12. Evolving, ^ z*-\ 

13. Transposing, a;= -r • 

Ex. (9.) Given 42^+10^=125 to find the values of x. 

1. Conditions, 4a*+10a?=125. 

2. Transposing, 4ar*=— 10a*+125. 

3. Multiplying by 5, 202*=— 50z*+625. 

4. Adding a* and 100a* 

aj 4 +20ar , +100a^=2^+50^+625. 

5. Evolving, z*+lQx=±;(z*+25). 

6. The plus value, 10z=25. 

7. Dividing, s=2|. 

8. The minus value, a?+10a:=— a?— 25. 

9. Transposing, 2a?+10a:= — 25. 

10. Dividing, a^+5a;= — — . 

n n i *• a ~» . k . 25 25 , 25 25 

11. Completing the square, ar+5a?+-2-= — jr-+— = — --. 

12. Evolving, # *+|==±| 

13. Transposing, a^i-— -=— 5. 
The two values of a: are 2 J and —5. 

Ex. (10.) Given ar*=8a*+363 to find the values of a:. 

1. Conditions, a*=8a?+363. 

2. Multiplying by 12, 12^=96^+4356. 
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8. Adding* 4 and 86a", s 4 +12s 8 +36:c > =s 4 + 132a*+4356. 

4. Evolving, a^+6a;=±(a^+66). 

5. The plus value, 62=66. 

6. Dividing, 3=11. 

7. The minus value, z*+6z=— a^— 66. 

8. Dividing, &c, a^-|-3a;=:— 33. 

9 9 123 

9. Completing the square, a'+Sjc+^ss— 33+7= — t- 



10. Evolving, 


4 


! 2 2 


11. Transposing, 




-3±V-123 



Ex. (11.) Given 37a a =7z 8 +144 to find the values of z. 

1. Conditions, 37^=7^+144. 

2. Multiplying by 4, &c., -28a^=— 148^+576. 

3. Adding z 4 and 196a 2 , 

^—28^+196^=^+48^+576. 

4. Evolving, a?— 14x= = b(3 2 +24). 

5. The plus value, &c, — 14s=24. 

6. Dividing by — 14, 2:=— 1^. 

7. The minus value, a 2 — 142:=— z*— 24. 

8. Dividing, &o., a: 8 — 7a:=— 12. 

49 49 1 

9. Completing the square, s 3 — 7a+-j-=— 12+-j-=^. 



10. Evolving, a;— 2 ===t 2' 

11. Transposing, 3= 
Hence the three values of a; are 4, 3, — If, 



1 7 
11. Transposing, a:=±^+^=4, or 3. 



CUBIC EQUATIONS CONTAINING ONLY THE THIRD AND HBST 
POWERS. 

Art. 344. (p. 332.) 
Ex. (4.) Given s 8 — 7s=6 to find the values of x. 
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1. Conditions, a?— 7ar=6. 

2. Multiplying by a:, z 4 — 7a?=6a:. 

3. Adding 4a?, a 4 — 3 4a*-J-6a:. 

9 9 

4. Completing the square, a 4 — 32?+2=4a£+6a:-f-j. 

3 3 

5. Evolving, a?— -=±2a:-f-o. 

6. Transposing the plus value, s 3 — 2a:=3. 

7. Completing the square, a?— 2ar+l=3-f-l=4. 

8. Evolving, z— 1=±2. 

9. Transposing, ar=±2+l=?3, or — \ t 

3 3 

10. The minus value, s 9 — ^= — 2a:—-. 

11. Cancelling, a?= — 2a:. 

12. Dividing, ar=— 2. 
Hence the values of a: are 3, — 2, — 1. 



Ex. (5.) Given a*=37a:+84 to find the values of a:. 

1. Conditions, a?=37z+84. 

2. Transp. and mult, by a:, a^— 37a^=84ar. 

3. Adding 49a* * 4 +12a?=49a?+84a:. 

4. Completing the sq., a^+12a*+36=49s 2 +84a;+36. 

5. Evolving, ar , +6= = fc(7a?+6). 

6. The plus value, a?=7a:. 

7. Dividing, a:=7. 

8. The minus value, s 3 +6=— 7a:— 6. 

9. Transposing, a?+7a^=— 12. 

49 49 1 

10. Completing the square, z*-\-*lz-\-—z=— 12-f~j-=-. 

7 1 

11. Evolving, s+2=±2. 

12. Transposing, 
Hence the values of z are 7, — 4, —3. 

Ex. (6.) Given 2a*+7a:=474 to find the values of x. 
20* 
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1. By conditions, 2z*-f-7a:=474. 

2. Multiplying by z, 2^+7a^=474ar. 

3. Dividing, ^+^=237*. 

4. Adding 36^, ^+^-+36^=36^+2370:. 

A 

7Q*- 8 

5. Uniting terms, a^f-^=36r»+237x. 

A 

an *. -4 , 79s 2 , 6241 oa . , notr , 6241 

6. Comp. the sq. ^+-5 — t—yg-= 36^+2373: | ~ . 

79 79 

7. Evolving, **+ -£- =±6x+— . 

8. Cancelling, a£=6a?. 

9. Dividing, ar=6. 

79 79 

10. The minus value, • x*+-i-= — ®z — r-. 

79 

11. Transposing, 3*4-6*= — —. 

A 

79 61 

12. Completing the sq., z +6a:+9=— - ^+9=— -A 

A A 

13. Evolving, z+3=± f— ^. 

14. Transposing, z= — 3± 

Another process to find the last values of z : 

15. Conditions, 2^+7^=474. 

16. Transposing, 2a^+7ar— 474=0. 

17. Dividing by z— 6, 2z»+12a:+79=0. 

18. Transposing, 2z s +12s=— 79. 

19. Dividing, s»+6s=— ™ 

A 

20. Completing the square, a?+6z+9=-^+9=— ^. 

A 2 

21. Evolving, s+3= = fc I — Hi. 



22. Transposing, a; = -3± J-~. 
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Ex. (7.) Given 9a?=169a:+280 to find the rallies of a:. 

1. By conditions, 9a*=169a:+280. 

2. Multiplying by x, 9ar 4 =169a?+280a:. 

3. Dividing, a* — =-— . 

4. Adding 25a 2 , 4^-1^+25^=25^+^. 

c tt -x. , 4 , 56a* ftC - , 280a: 

5. Uniting terms, a: 4 -| — £-=25ar-J — ^— . 

y y 

^4. 56 ^,784 OR . , 280* . 784 

6. Comp. the square, ar*H — ~ | gl =25a?-j — ^— +— . 

28 / 28\ 

7. Evolving, a^j--^±( 5*+^A 

8. Cancelling, a: 2 =5a;. 

9. Dividing, a:=5. 

10. The minus value, a?+— =— 5a:— -^ 

y y 

11. Transposing, a?+5a== — g-. 

ion w a sir, 25 56 , 25 1 

12. Completing the sq., a: 9 +5a:+^-=— — +— =gg. 

5 1 

13. Evolving, x -\-^=±^. 

14. Transposing, x =±^—g=—g and — g. 
Hence the values of a; are 5, — $, — f. 

Or, the last values of a; may be thus found : 

15. By conditions, 9a?— 169a:— 280=0. 

16. Dividing by x-5, 9a*+45a:+56=0. 

17. Transposing, 9a*+45a:=— 56. 

18. Dividing, 3*+f>x=~. 

y 

io n i *• xu ^ . c . 25 56 , 25 1 

19. Completing the sq., a?+5a:+— = — -.+—=_. 

4 y 4 oo 
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20. Evolving, Xm ^ m ^ m ^ = S' 

21. Transposing, x «±^— £=— g, and — g. 

Ex. (8.) Given a 8 — 3x=322 to find the values of z. 

1. Conditions, a*— 3s=322. 

2. Multiplying by z 9 z 4 — 3£*=322z. 

8. Adding 49s 2 , a 4 +46s»=49:r 8 +322ir. 

4. Completing the sq., * 4 +46a*+529=49a 2 +322a;+549. 

5. Evolving, z*+23 =±(73+23). 

6. Cancelling, x*=lx. 

7. Dividing, z=7. 

8. The minus values, 3*+23=— 7a;— 23. 

9. Transposing, rc*+7;c=— 46. 

49 _ . 49 135 



10. Completing the sq., a a +7a:+- r =— 46+— = 

11. Evolving, x 



4"" ^4" 



2 2 "" 2 

7±3>v/=15 



12. Transposing, x= 



PROBLEMS IN CUBIC EQUATIONS. (p. 333.) 

Ex. (3.) Let x = the number of books. 

1. Then, by conditions, 6s 8 — 51^=900. 

2. Adding z* and 9s 2 , &c, 

. z*+6z*+9z*=z*+60z 2 +m. 

3. Evolving, a*+3z=a?+30. 

4. Cancelling, 3a:=30. 

5. Dividing, 2=10, price of the books 

Ex. (4.) Let z = the number of dollars. 

1. Then, by conditions, 3;e 8 +5x*=272= 16x17 

2. Transposing, 3^=— 5^+272=16x17 

« ,.. .,. ^ —fo 2 , 272 -„ 17 

8. Dividing, ^=-1 — l~5- a=16x T 



n 
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1M1 ,,. ,17 17s 8 85s* ,4624 

4. Multiplying by y, -g-= g — | — g— - 

,„ in , w 68s 8 340s* 18496 

5. Multiplying by 4, -^-= g- -J — g— . 

(34s\ 2 
-5- 1 to both sides, 

A , 68s 8 , 1156s 3 272s 2 184% 
=*T 5 — I a • 



^8^9 ~"~^3 

7. Evolving, s 2 -^ — 5 -=s 2 -| — 5-. 

o o 

« n it 34 * 136 

8. Cancelling, -^-=— . 

9. Multiplying, 34s=136. 
10. Dividing, s=$4. 

Ex. (5.) Let x = the number of miles the vessel has sailed. 

1. Then, by conditions, 19s=s 3 -f-30. 

2. Transposing, s 8 — 19s= — 30. 

3. Multiplying by s, s 4 — 19s2=— 30s. 

4. Adding 25s 3 , s 4 +6s 2 =25s 2 — 30s. 

5. Completing the square, s 4 +6s 2 +9=25s 2 — 30s+9. 

6. Evolving, s 2 +3=±(5s— 3). 

7. Transposing, s 3 — 5s=— 6. 

25 25 1 

8. Completing the square, s 2 — 5s+— = — 6-}— =2;« 

9. Evolving, x —^=±-. 

1 5 

10. Transposing, s=±^+^=3, and 2. 

11. The minus value, s 2 -f-3=— 5s+3. 

12. Transposing, s 2 = — 5s. 

13. Dividing, s=— 5. 

Hence the boat has gained either 3 or 2 miles, or it has lost 5 
miles. 
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MISCELLANEOUS QUESTIONS. 

(p. 334.) 

1 na n*a* 
Ex-( 9 -) ^r—^r+2^r 

1- ™+ „V. 

X 

na 

+ — 

X 



2a? 
nV 


*V 




X* ' 
nV 


1 2z»' 


nV 


2a? 


2a? ' 


4**' 




H 


«tf 



Ex. (10.) l-x)l-a?(l+x+a?+a?+x*+x s +x*+x r . 
1—x 
x—a? 
x-a? 



a?— a? 
a?— a? 



a?— a? 
a?— a? 



x*-a? 

X* — 3? 



X s — 3? 
3?—X* 



X s — a? 
a?-a? 



af-a? 
af-a? 

Ex. (11.) Z#x~=& . 4V^ c:: 5=3/^?-2a»x4-a , • W&- 
Baat+Wx*— a?=12>^(?— Sax*— 2t*x T +3a t a*+6a t x s +eh?— 
aV— 6aV— 8oW+2«A;+8rfa?-a r ). 
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_ /10 , n . 41-85* 7-2s» 1+8* 2a>-2i x 

fc W GlTen 105 14(^-1) =-^ 6^ to 

find the value of x. 

i n j-x- 41— 35a: 7— 2s 2 1+3* 2s-2± 

1. Condons, -__- n _ rr _ _*. 

2. Clearing of fractions, 
1523-70a^-82-105+30a?=30^-20s- 10— 70a 2 +147* 

-77. 

3. Collecting terms, 25ar=100. 

4. Dividing, #=4. 

Ex. (13.). Given a/x+5=1+a/x to find the value of x. 

1. Conditions, yV^H = ^==l+*/^ 

2. Involving, s+9=1+2a/£-Hc. 

3. Collecting terms, 2a/z=8. 

4. Dividing, /s/a7=4. 

5. Involving, z=16. 

EM 14 -) ^en ^ 7 ^ =l- 7 . 16g+4:e8 tofindthe 
value of x. 

1. Conditions, ■= — r? - — s~=l- 



1— 2a: 7— 2a: 7— 16a:+4a*• 

2. Clearing of fractions, 

21— 20s+4z a — 5+12s— 4a*=7— 16a:+4a?— 4a*+2. 

3. Uniting terms, Sx= — 7. 

4. Dividing, #=— J. 

Ex. (15.) Given (a/*H^W*H^=(a/^ 
to find the value of a;. 

1. Conditions, (VST^-(V^TB=(/i/i+S8).(V«^'. 

2. Multiplying, &c. x+34^+168=2:+42a/*+152. 

3. Uniting terms, 8^/aT=16. 

4. Dividing, //x=2. 

5. Involving, 2=4. 
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Ex. (16.) Given (z— lW2x— ^=i **> find the values of x. 

1. Conditions, (a: — 1)a/^x— a?=J. 

2. Involving, (x»— 2a:+l)(2ar— a^)=J. . 
3.' Multiplying, — «*+4^— 5^+2z=J. 

4. Changing Bigns, «* — 43 8 +5z 2 — 2a:-f-J=0. 

5. Evolving, ar 9 — 2ar-H=0. 

6. Transposing, 3 s — 2a:=— J. 

7. Completing the square, a 2 — 2a:-J-l=l— J=J. 

8. Evolving, *— l==fcjj 

9. Transposing, ^=1^ —= — — . 

Ex. (17.) Given' x— 2^5^2=1+^^— $z+2 to find the 
values of or. 

1. Conditions, a:— 2A/x^f2=l+ / i/x s — 3x+2. 

2. Transposing, &c.,(s— 1)— 2VT-f2=/^ (a:— l) 2 (ar+2). 

3. Involving, (a:— 1)— 2A/i^=VaT=l . /^(ar+2). 

4. Transposing, 

(ar-1) -A/aT=F2 . V^l= W^+2. 

5. Completing the square, 

(ar-1)— 4^*7^5. ^/a7=^4-JV r «^=W■S^+J>^^ : f2= 
f\/a7+£ 

6. Evolving, ^/aT=^^|4/aT^===±|^+2. 

7. Uniting terms, a/s— l=2></ r a:-f2. 

8. Involving, a;— 1=4a/s+2. 

9. Involving, ar 2 — 2ar+l=16a;-{-32. 

10. Uniting terms, a: 9 — 18a:=31. 

11. Completing the square, 

^-18^+81=31+81=112=16x7. 

12. Evolving, s-9=±4a/7: 

13. Transposing, a?=9±4A/7T 

14. Taking tlie negative value, s/x— 1=— /i/x-\-'l. 

15. Involving, a; 2 — 2a:+l=a;+2. 

16. Transposing, a?— 3a:=l. 
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Q Q ID 

17. Completing the square, a?— 3aH-4=l +?=-?. 

4 4 4 



3^ A /m 

19". Transposing, a:=?±^Z? =i( 3 ± VIS). 



18. Evolving, X — =±-_ 



Ex. (18.) Given Wa+z=%fiF=5ax=fP to find the value 
of*. 

\ 1, Conditions, Kfa^x=^J z*~5az+P. 

2. Involving, a+x= */**— bax+P. 

3. Squaring both terms, a*-\-2az+z 2 =z 2 —5az+l> !t . 

4. Transposing, &c, lazzszlP—a 2 . 

5. Dividing, a— ~~ a . 

Ex. (19.) Given #=a 8 +&r to find the value of a:. 

1. Conditions, U t =a 2 -\-bz. 

2. Transposing, &c=3 2 — a 9 . 

3. Dividing, s=£=± a . 

Ex. (20.) Given f (s-a)-£(2*—3£)==l()a+m to find the 
value of a:. 

1. Conditions, £(a:— a)— J(2s— 35)=10a+113. 

2. Clearing of fractions, &c, 

25a:— 25<fr-12s+18$=300a-f330£. 

3. Uniting terms, 13a;=325a-f 3123. 

4. Dividing, ar=25a-f 243. 

t? /oi \ n- 3oc , aa: , (2a+£)far 3ca: , x , „ , 
Ex. (21.) Given — — ^— — - p / , ixa =-r-+- to find 
«+£ ' (a+b) 9 ' a(a+£) J 3 ' a 

the value of a\ 

1. Conditions, 3ac ax (2a+b)bx tex^x 

' a+b ' (a+b) 3 ' a{a+bf b ^a 

2. Clearing of fractions, 
Sa 1 bc(a+b)+a i bx+2al> > x+b s x=Saex(a+b) i +a 1 bx+2ab a x+b , x 

21 
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8. .Uniting terms, ab=z(a-\-b) 

4. Transposing, &c, x(a+^)=^. 

5. Dividing, a;= — — . 

° a-f-£ 

Ex. (22.) Given (g+g) +(*""*) =&*to find the value of ar 
(a+s)*— (a— *)* 

i „ j... ' * («+*)*+(«— xfi A 

1. Conditions, v ^ -^ ~=&2. 

(a-fa;)*— (a— a:)* 

2. Clearing of fractions, 

8. Squaring, &c, 2a+2/s/¥^=2ab—2b*/&=<?: 

4. Uniting terms, (3+1)^/^—^=^ — «• 

5. Involving, (^+2i+l)(a*— x*)=a*b*— 2a%+<*. 

6. Multiplying, 

a 2 * 8 — b*x*+2a*b— 2te s +a 2 — a^=a 2 3 2 — 2a 2 i+a». 

7. Uniting terms, s 2 -f-2fa?+$ 2 a?=4a 2 £. 

8. Evolving, x-\-bx=.2afiJlK 

9. Dividing, s= 1 , b . 



Ex. (23.) Given ^ «++f* + * *~*/* = ^ to ^ ^ 
value of ar. 

1. Conditions, l —^ — | -f— =va\ 

2. Clearing of fractions, 



3. Evolving, 2a+2A/o g =5=a:. 

4. Transposing, A/a 2 —x=-^: — . 

5. Clearing of fractions, Ac, 4a s — 4ar=a^ — 4ar+4a 2 . 

6. Cancelling, &c, x*=±ax — 4s. 

7. Dividing, :r=4a — 4. 

8. Separating into factors, a?=4(a— 1). 
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of*. 



Ex. (24.) Given I — \-b— J-— h=ts/c to find the value 

J? — "t 
— f-fl— 

2. Transposing, 



N 



* 



a 5 ,— r I**" 



3. Involving, fLj-jssc-fi?-*-^ |?EZfc. 

X X *\ x 

4. Cancelling, &c, 2b — c= I 



"T^L 



5. Involving, 43 s — 4$c-f-c 2 = 4bc. 

6. Cancelling, Ac., 4Wc+c 9 a;=4a 2 c. 

7. Transposing and dividing, .t . «. 



Ex. (25.) Leta=4; Ir=128; d=2; S=252, and n = 
the number of days required, and we have the following formula 
for its operation : 

Log. L— Log, a Log. 128— Log. 4 , ., 

W "~ Log:d "+ * Lo^T2 + 

2.107210-.602060 , , a . 
W== ilRJKSO +1=6 ***"• 

In performing this question, it is not necessary to make use of 
the sum of the series. 

Ex. (26.) Let a=1000; £=5062.50 ; «*=1.5, and n= the 
number of terms. 

_Log. 5062.50— Log. 1000 , ., 8.704365—3.000000 , , 

n ~ Log. 1.5 + .176091 h 

=5 sons. 

Ex. (27.) Let <j=3, X=|, S=4f , and n = the number of 
terms. 
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Log, a— Log. L , ., _ 

Then, 11=^ (S _i)«Log. (S-a)^ ~ 

Log- 3— Log, j , x 

"""Log. ((4t-i)=^)-(Log.(4|-3)=^)" r • 
Log. 3 = 477121 

,7 | =— 1.045757 

1.431364 



» j^ = .636822 

« jyi = .159700 

.477122 
1.431364-r-.477122=r3 ; 3+1=4 = number of terms. 

Ex. (28.) Let a=i, r=7, L=3361f, and n= the number 
of terms. 

_. Log. L— Log. a - 

Then n= Lo r — *" 

Log. 3 361 j— Log, j , , 

Log- 3361| = 3.526519 

j. =—1.301030 

4.225489 
« 7 = .845098 

4.225489-*-.845098=5, 5+1=6, number of terms. 

Ex. (29.) By subtracting the first term from the last, we have 
the difference of the extremes ; thus, } — i=£- 

And, by dividing the difference of the extremes by the number 
of terms less 1, we have the common difference, £— (5— 1)=A 

=d. *+*=** t+A=&; *+A=*i- 

The means, therefore, are f , ■&, ££. 



Ex. (30.) S=^(2a+dn— d)= 
S=^(2+400-2) 

Ex. (3L) s^ a +*L 10( ~j[ +12) -25, ^ of the gerfee. 



5=^(2+400— 2)==100(400)==40,000,the sum. 
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Ex. (32. fif=j2a+(«-l)-^=4(40+(8— 1)— 5)=20iil 

_ 2S-2a* 247-200 47 ,. ff 

Ex. (33.) a== =—==-* = — -= common differ. 

v ' w(n— 1) 20(20—1) 380 cummonumer - 

Ex. (34.) It is evident that the number of years must be in 
finite. For, if the first term of a descending series be*20, and 
the second 19, and every succeeding term £$ of the former, it is 
certain that it will require an infinite number of terms to amount 
to 400. See Algebra, Art. 285. 

Ex. (35.) Let x = the wine, and y = the water. 

1. Then, by first condition, ar+6 : y+6 : : 7 : 6. 

2. Multiplying extremes, &c, 6a:4-36=7y+42. 

3. Transposing, 6ar— 7y=6. 

4. By second condition, x— 6 : y— 6 : : 6 : 5. 

5. Multiplying extremes, &c, bz — 30=6y— 36. 

6. Transposing, bz—6y= — 6. 

7. By subtracting 6 times (6) from 5 times (3), we have, 

t/=66,water. 

8. Putting y into (3), 6s— 462=6. 

9. Transposing, 6z=468. 
10. Dividing, #==78, wine. 

Ex. (36.) Let z = the side of the larger stack, and y = the 
side of the smaller. 

1. First condition, ^+^=41x20=820. 

2. Second condition, x 2 — ^=9. 

820 

3. The (1) divided by xy, z*+tf=—-. 

4. The (3) involved, **+2aY+2^S^ 

5. The (2) involved, z i —2zY+y i =Sl. 

6. Subtracting (5) from (4), 4 ^ == ^S? — 81 * 

7. Clearing of fractions, 4aY=(820)»— Slzh/ 

21* 
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8. Dividing by 4, a?y=(410) a -^^ 

9. Transposing, aY+^J^=( 4 l°) a . 

10. Comp. the square, ^+ 8 -^+(y)=(«0) 2 +(^y. 

11. Involving terms, 

^,81^,6561 1ft o inft ,6561 10764961 
g V+ 4 ' 64 ==16810 ° + "6r == ~64 — 

, , , 81 3281 

12. Evolving, aV+-g-= -L 8 - 

3281 81 3200 JAA 

13. Transposing, aY=±-g JT^"!*"" 

14. Evolving, o^=20. 

820 820 

15. Putting xy into (3), aJ+jf =— =—=41. 

16. The (2), a 2 — 2^=9. 

17. Adding (15) and (16), 2a?=50. 

18. Dividing, a*=25. 

19. Evolving, *=5. 

20. Putting x into (14), 5y=20. 

21. Dividing, y=4. 
5 8 X4=500; 500-s-20=L.25 = price of the greater. 
4 8 X5=320; 320-4-20=Ir.l6 = price of the smaller. 

Ex. (37.) Let x = the sum paid daily. 

a?X-06xl .06* 



1. Interest for one day, 



365 ~~ 365' 
*X.06X364 21.84 



2. Interest for 364 days, ggg = "*865~' 

.06a: , 21.84 21.9a: 

3. Sum of the extremes, -365+-36T=-365"- 

21.9s ft 10.95 

4. Half the extremes, „ fi . -j-2= „,,- • 

* TUT U- 1 • 10 ' 95 v,Q<U 898B ' te 

5. Multiplying, __ X 364=- M g-. 

6. Add'gprincipal,365a:+?^?=1000X1.06=1060. 
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7. Clearing of fractions, 137210.8a;=386900. 

8. Dividing, s=$2.819748. 

Ex. (38.) D A \ 1 W 



i — i- 



Let A be the place where the first traveller overtook the geese, 
and W the place where he met the wagon ; also, let D be the 
place where the second traveller was when the first was at A, B 
the place where he overtook the geese, and C the place where he 
met the wagon. 

Let y be the rate they travel per hour. The distance between 

AB is 5 miles, and the geese took * - hours in going it ; in 

o o 

which time B had gone over the space DB^=-~ miles ; there- 

o 

fore DA, the constant distance between the travellers, is 
-g^.— 5=— ^ miles. 

Again, AW=2y, and, as A is 50 miles from Boston, Wis 50 

2y 
— 2y from it, and C is 31+-^ miles from it; whence CPTiss= 

o 

8y-57 ,, 4 ... 32y-228 . A . , . . ^ 

-2-^ — miles ; ~ of this, or — ~= , is the time which the 

wagon takes in going from IT to C, in which time the first travel- 
ler will have gone — ^= — — miles. Now, this added to CW 

gives the distance between the traveller^ =--2i — ^J: 

miles. 

- n xl 32y*— 156fl--513 90v-135 

1. Consequently, -^ ^— =—^7 • 

2. Clearing of fractions and uniting terms, we have, 

32^-246^=378. 

3. Dividing by 32, tf-™*U™ 

4. Completing the square, 

123y 15129 378 15129 27225 
^ 16 + 1024 — 32 ' 1024^ 1024 ' 
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c « i . 123 f 165 

5. Evolving, ^_ ==b _. 

6. Transposing, y= Ji „„ ^W^ 9 nules » or Hrt miles. 

Hence they travel at the rate of 9 miles per hour, and the dis- 

10v 
tanoe between them is -——5=30—5=25 miles from Boston, 
o 

Ex. (39.) Let x = ihe sum John deposits ; then 1000 — x 
will equal the sum Nathan deposits. 
Then, by formula, page 289 of the Book, 
A=p(l+ry. 

1. Therefore, z(1.05) n =TOUO=£(1.05) 6 . 

2. Involving, 1.71032*=1340.09-1.34009*. 
8. Transposing, S.0504Lr= 1340.09. 

4. Dividing, a: =$439.30, John. 

5. Subtracting, 1000— 439.30=$560.70, Nathan. 

Ex. (40.) Let x = the width of the ditch. The contents of 
the ditch will be equal to the circumference of the garden mul- 
tiplied by 5 and x, = 100x4x5X*=2000s, and to this we 
must add 20 times the square of x for the corners of the ditch. 
The quantity of earth to be placed on the garden is equal to its 
surface multiplied by 2, = 100x100x2=20000. 

1. Therefore, 20s a +2000z=20000. 

2. Dividing, z*+100a:=1000. 

3. Comp. the sq., a^+100a:+2500=1000+2500=3500. 

4. Evolving, ar4-50==b59.1+. 

5. Transposing, ^=±59.1— 50=9.1+ feet. 

Ex. (41.) Let x = the time B could reap the field. 

1. Then, ^(1000)=?^, = B received. 

ar x 

2. And |(1000)=500, = A received. 

Q 1 3 ar-6 ,*-6 #1AAm 500ar-3000 

8 - " 2— =^r' and ^^ 1000) = — x — >-° 

received. 
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2070 

4. HRT=B forfeited. 

500z-3000 2070 7430a:-57000 A - „ u _ 

5. T77-= t^ 1 = A forfeited. 

x 19 19a: 

3000 2070 OAA 7430a:-57000 

6 - 1T : 1T ::m: . SE 

. 7430a: 57000 



207 "" 207 B 

8. Completing the square, 

7430a: 13801225 5700 13801225 2002225 

207 + 42849 "" 207 ' 42849 ~~ 42849 # 

A _ . . • 3715 , 1415 

9. Evolving, z-—=±r Wf . 

10. Transposing, 

z= ± 207 1 207 = U| days, or 24££ days, B's days. 

11. Dividing, 

Ex. (42.) Let x = the number of miles per hour. 

105 
Then, — = the number of hours. 
x 

i ™ * ' 105 a 105 

1. Therefore, —-—6= . 

s—2 x 

2. Clearing of fractions, 105a:— 6a*+12a:=105a:— 210. 
8. Eeducing terms, a£— 2a:=35. 

4. Completing the square, x* — 2a:-f-l=35-j-l=36. 

5. Evolving, x — 1=6. 

6. Transposing, x= 6+1=7. 

Ex. (43.) Let x = 9, the difference between the hypothenuse 
and the base. The difference between the hypothenuse and per- 
pendicular is 3 feet. 

Let x = the base, a:+6 = the hypothenuse, and a:+3 = the 
perpendicular. 

1. Then, (a:+3) s +a*=(a:+6) a . 

2. Involving terms, a?+6ar+9+a?=a?+12a:-|-36. 



KIT TO GBXXNLXAI'B ALGBBEA. 



8. Cancelling, &c., 

4. Completing the sq % 

5. Evolving, 

6. Transposing, 

7. Adding,' 

8. " 



^-6z=25. 
a*— 63+9=25+9=36. 
a:— 3=6. 
x=6+3=9, the base. 

9+3=12, the perpendicular. 
9+6=15, the hypothenuse. 



Ex. (44.) Let x = the number of copper coins, and 24 — x 
s the silver coins. 

1. Then, 24— xX a? =24z-r-« 3 = value of the copper. 

2. And 4tX24— z=24x— z* = value of the silver. 

3. Conditions, 24z— s 3 +24x— s 3 =48a:— 2s 2 =216. 
4 Dividing, 24z— a^=108. 

6. Transposing, re*— 24a:=— 108. 

6. Completing the sq., s»— 24a+144=— 108+144=36. 

7. Evolving, a:— 12=6. 

8. Transposing, £=6+12=18, = copper. 
. 9. Subtracting, 24—18=6, = silver. 



Bx - (45 ° "* .06(1.&6)' 

1.06= .025306 

7 


1) 1.06= .025306 
7 

1.50363= .177142 
• 1 


.177142 
.06=-2.778151 


.50363=-1.702112 
300= 2.477121 


—2.955293 


2.179233 

—2.955293 

$1674.714= 8.223940 

800 
1974714 A's offer. 


■*,. _ 250((1.06)'-1) 
D ~ .06(1.06)' \ 


1.06= .025306 

7 

1.50363= .177142 
1 


1.06= .025306 
7 


,50363=-1.702112 
250= 2.397940 



MISCELLANEOUS QUESTIONS. 



258 



.177142 

.06=-2.778151 

-2.955293 



_ 200((1.06)'-1) 
~" .06(1.06)' ' 

1.06= .025306 

7 

.177142 

.06=-2.778151 

-2.955293 



2.100052 
=-2.955293 



$1395.595= 3.144759 
800 

B's offer. 



2195.595. 
1.06= 



.025306 
7 



1.50363= 
1 



.177142 



.50363=— 1.702112 
200=— 2.301030 



2.003142 
—2.955293 



$1116.476= 
1300 



3.047849 



2416.476. C's offer. 

A's, $1974.714; B's, $2195.595 > C's, $2416.476; D's, 
$2500. D's offer is the best. 



Ex. (46.) Let z = the age of the oldest son, and y = the 
youngest. 

1. Then, by first condition, (ar-f y)s=144. 

2. By second condition, (z— y)y=14. 

3. Reducing (1), z*-\-xy=14A. 

4. Reducing (2), * ary— ^=14. 

5. Subtracting (4) from (3), ^+^=130. 

6. Transposing, 3*=130 — ^*. 

7. Evolving, s=V130-V. 

8. Putting (7) into (4), 

^130—^-^=14. 

9. Transposing, yjs/vk— y*=14+y*. 

10. Involving, 130^-^=196+28^+^. 

11. Transposing, &o., 2^—102^=— 196. 

12. Dividing, ^— 5V=-98. 
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2601 2601 2209 

18. Comp.thesq., ^-51^+^== -98+^===^. 

ul?1 . * 51 47 

14. Evolving, f — 2 = T* 

15. Transposing, y*=>g.4-_=49. 

16. Evolving, y=l. 

17. Substituting, z=//130— y». 

18. Putting y into (17), x=a/130— 49. 

19. Evolving, :r=V3I^:9. 
The ages of his sons were 9 and 7 years. 

Ex. (47.) Let x and y = the two numbers. 

1. Then, by first condition, ar+y=20. 

2. By second condition, s 8 +y 8 =2060. 

3. Evolving (1), x*+2xy+ifz=40Q. 

4. Dividing (2) by (1), z 8 — sy+y*=103. 

5. Subtracting (4) from (8), 3sy=297. 

6. Dividing, sy=99. 

99 

7. Dividing by y, x= — . 

99 

8. Putting z into (1), — =20— y. 

9. Multiplying by y, 99=20y— y». 

10. Transposing, y»— 20y=— 99. 

11. Completing the square, y*—g0y+100=— 99+100=1 

12. Evolving, y— 10=1. 

13. Transposing, y=s=10+l=ll. 

99 

14. Putting y into (7), a;=— =9. 

Hence the numbers are 9 and 11. 

Ex. (48.) Let x and y == the two numbers. • 

1. Then, by first condition, s 2 +:ry=112. 

2. By second condition, ary— y 2 =12. 

3. Subtracting (2) from (1), 3»-fy*=10a 
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4. Transposing,. * a*=100— y*. 

5. Evolving, ssVlOO-V. 

6. Putting x into (1), 

100-^+3^/100^=112. 

7. Transposing, &c, y^/WT^^^+f. 

8. Evolving, lOOy 2 — y*= 144+24^+^. 

9. Transposing and reducing, ^*— 38^=— 72. 

10. Completing the sq., ^—38^+361=361—72=289. 

11. Evolving, ^—19=17. 

12. Transposing, y*=17+19=36. 

13. Evolving, t/==6. 

14. Putting the value of y into (4), a^==100— 36=64. 

15. Evolving, x=S. 
Hence the numbers are 8 and 6. 

Ex. (49.) Let x = the number. 

1. Then, by conditions, 2?+2 A /£=24. 

2. Completing the square, £+2^3+1=24+1=25. 

3. Evolving, VF+1=5. 

4. Transposing, a/xz=^ — 1=4. 

5. Involving, ar=16. 

Ex. (50.) It is evident that the answer to this question will 
be twice that of the 37th. 

Therefore, 2X $2.819748=$5.639496. 

Ex. (51.) We first find the solid contents of the plank. 
84 J X 144. X 3=38504 cubic inches. 

If we suppose a: to be the length of the box outside, then x— 6 
= the length inside. And it is evident that the contents of the 
plank will be equal to the difference of the cubes of these two 
quantities. 

Therefore, *(*— 6)»=(^— 18s*-f 108s— 216) = contents in- 
side* 

And a?X£X*= & = contents of a block whose dimensions 
are equal to the box. 
22 
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1. Then, s 8 -^— 18z*+108s— 216)=38504. 

2. Transposing and subtracting, x 2 — 6^=2016. 

8. Completing the square, 3 s — 6ar+9=2016+ 9=2025. 

4. Evolving, or— 3=45. 

5. Transposing, £=45+3=48 inches. 

Ex. (52.) 62f£Xl44x2J=22445 cubic inches in the plank. 

Let x = the height and width of the box, and 4z = the 
length outside ; therefore, x — 5, £— 5, and 4z— 5, will be the 
dimensions inside. 

1. Hence, xXzX**— (a;— 5)(z— 5)(4a:— 5)=22445. 

2. Multiplying, 4^-(4a^— 45:^+150*- 125) =22445. 

8. Subtracting, &c, 45s 2 — 150a:=22445-125=22320. 

10a: 
4. Dividing, &c, x* — §-=496. 

* n A ^ 10 * . 25 AQfi^ 25 ^^ 

6. Uomp, the square, or- — ^ — }-»f-=49o+-^= ■ . 

5 67 

6. Evolving, a;— g=-g- 

to* • 67 i 5 72 oa • v 

7. Transposing, a:=— -(-5=— =24 inches, 

o o o 
the height and width of the box, and 24x4=96 inches, the 
length. That is, the length is 964-12=8 feet, and the height 
and width 24—12=2 feet. 

.. Ex. (53.) Let x = the quantity of wine drawn off at first. 
Therefore, 20-r— x = the quantity remaining, or the quantity of 
water in the second. 

rr 2 
Then, 20 : z : : z : — = quantity of wine returned to the 

X 2 

first, and a:— ^r will be the second. 

rpu c oa on . ** 20 a?-20z+400 . 

Therefore, 20 : 20—*+— ::-«-: ^r- = the 

quantity of wine in 6§ gallons. 
1. Therefore, 

20a-a: 2 3^-20*+ 400 2/ x>— 20a:+400 ^ 
20 + 60 X A 20 / 
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2. Clearing of fractions and uniting terms, we have 

60s— 3^=^—20^+400. 

3. Transposing, &c, 4s 2 — 80ar+400=0. 

4. Dividing, 3 s — 20+100=0. 

5. Evolving, a;— 10=0. 

6. Transposing, a:=10 gallons. 

Ex. (54.) As A has travelled 2 J hours, at the rate of 4 miles 
an hour, it is evident he is 11 miles, or 44 quarter-miles, " ahead 
of B, who travels 2 quarters of a mile the first hour, 3 quarters 
the second hour, and so on, gaining 1 quarter of a mile each 
hour. We have, therefore, the first term 2, the common difference 
1, and the sum of the series 44, to find the number of terms. 

To obtain this, we have the following formula. See Algebra, 
page 231. 

WS= 2d "^ 2 =8 hW - 

Ex. (55.) Let x, xy, xip, xif = the numbers. 

1. By first condition, ar+ary=15. 

2. By second condition, a^+a^sGO. 

3. Separating into factors, ^(ar+aryJrsGO. 

4. Putting (1) into (3), 15^=60. 

5. Dividing, ^=4. 

6. Evolving, m y=db2. # 

7. Putting y into (1), a+2s=3a:=15. 

8. Dividing, £=5. 

The numbers, therefore, are 5, 2x5=10, 5x2 2 =20, 5X2 
^40. 

Ex. (56.) Let ar+%, a+y, x — y, x — 3y = the numbers. 
* 1. By first condition, 2z*+l 8^=200. 

2. By second condition, 2a; 2 +2y 2 =136. 

3. Subtracting (2) from (1), 16^=64. 

4. Evolving, 4y=rzh8. 

5. Dividing, y=±2. 
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6. Half of (2), *»+y»=68. 

7. Putting y> into (6), 3»+4=68. 

8. Transposing, a*=68— 4=64. 

9. Evolving, ar=8. 

The numbers therefore are, 8+6=14, 8+2=10, 8—2=6 
8—6=2. 

Ex. (57.) Let x s the number of yards. 

Then = the buying price. 

And ^r= the selling price. 

{x — 12) 

, „ ,. . 1*7 120 ± i 

1. Conditions, ~ = (S=l2)~*' 

* 2. Clearing effractions, 588s— 7056=481— z»+12a:. 
8. Transposing and uniting, s 8 +95a?=7056. 

4. Completing the square, - * 

* +95 *+^7056-- 9025 87249 

5. Evolving, 

6. Transposing, x= -% — "g"— 49, No# of 3 rd8 - 

7. Dividing, 147-t-49=£3 per yard. 

Jlx. (58.) Let x = the bushels»of rye, and y = the bushels 
of wheat. 

1*. Then, by first condition, x — y :y : : 100 : x. 

2. By second condition, x : x—y : : y : 4. 

3. By equality, x : y : : 2by : x. 

4. Multiplying extremes, a?=25y 2 . 

5. Evolving, x=by. 

6. Putting a: into (2). 5y : 4y : : y : 4. 

7. Cancelling, 5 : 1 : : y : 1. 

8. Multiplying extremes, &c, y=5. 

9. Substituting, z=5y=25. 
There were 25 bushels of rye, and 5 bushels of wheat. 
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Ex. (59.) Let z* and y* be the two numbers. 

1. By first condition, afy=48. 

2. By second condition, 2^=36. 

3. Dividing (1) by x, xy= — . 

4. Dividing (2) by y, xy= — . 



y 

48_36 
4 3 



5. Patting xy of (3) and (4) equal, 

6. Dividing by 12, 

7. Clearing of fractions, 4y=&r. 

8. Dividing, y= =r T'* 

9. Putting y into (1), * -r—^- 

10. Clearing of fractions, &c, a^=64. 

11. Evolving^ #=4. 

3a 

12. Substituting, y=— =3. 

The numbers, therefore, are 4 8 =16, 3*=9. 

Ex. (60.) Let x = the greater, and y = the less. 

x 

1. By first condition, (x — y)-=48. 

• y • 

2. By second condition, (a? — y)-=3. 

3. Dividing (1) by (2), ^=16. • 

4. Evolving (3), -=±4. 

5. Clearing of fractions, a:=zfc4y. 

6. Putting plus value of (4) and (5) into (1), (4y— y)4=48. 

7. Multiplying, &c, 12y=48. 

8. Dividing, y=4. 

22* 
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9. Putting (8) into (5), * s =4x4=16. 

10. Henoe the values of a: and y are 16 and 4. 

11. But if x=—4y, 

12. Then »= — *X4= — 16. 

—16 
18. Patting the value of a: into (4), "1T" = 

14. Clearing of fractions, &c, y=4. 

15. Henoe x and y may be — 16, and 4. 
Ex. (61.) Let x ss the greater, and y = the less. 



1. Then, by first condition, 

2. By second condition, 


afy==448. 

rry*=392. 

448 
xy^—. 


8. Dividing (1) by x f 


4. Dividing (2) by y, 


392 
xy= . 

y 


5. Equality of (8) and (4), 


448_392 

x ~~ y ' 


6. Dividing, 


87 
s y" 


7. Reducing terms, 


*- 7 . 


8. Putting x into (2), 


^=392. 


9. Dividing (8) by 8, 


£-«■ 


10. Multiplying, 

11. Evolving, 


^=392. 
y=7. 


12. Substituting, 


j^X 8 -^ 


Ex. (62.) Let x and y be the numbers. 

1. First condition, 

2. Second condition, 

3. Third condition, 

4. Fourth condition, 


V27i=27y. 
*=27y*. 

a^=9y»- 
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5. Value of a; in (2) and (4), - 9^=27^. 

6. Dividing by 9y*, y=S. 

7. Substituting, a?=27y 2 =248. 
The numbers are 243 and 3. 

Ex. (63.) Let x = the side of the greater, and y = the side 
of the less. 

1. First condition, a 8 — if=lYl. 

2. Second condition, x — y=3. 

3. Cubing (2), ^_3afy+ 3^-^=27. 
. 4. Subtracting (3) from (1), 3zfy— 3a^=90. 

5. Dividing into factors, &c, xy(x— y)=3Q. 

6. Dividing (4) by a:— y, &c., 3zy==30. 

7. Dividing by 3, xy=V). 

8. "Squaring (2), x*~2xy+y>=9. 

9. Multiplying (7) by 4, 4ay=40. 

10. Adding (8) and (9), x*+2xy+yz=49. 

11. Evolving, x-\-y ± 7. 

12. Adding (11) and (2), " 2z=10. 

13. Dividing, x=5. 

14. Subtracting (2) from (11), 2y=4. 

15. Dividing, y=2. 
Hence the sides of the stacks are 5 and 2 yards, respectively. 

Ex. (64.) 5=|(2a+(n-l).-^)=^(40+(20-l).-2)« 5B 
20 miles. 

Ex. (65.) Let x = the longer side of the parallelogram, and 
y = the shorter side. 

1.- Then, by first condition, a^+^= 608 = 3600 - 

2. By second condition, x : y : : 4 : 3. 

3. Multiplying extremes, &c, 3x=4y. 

4. Dividing, X —~?T' 

5. Putting y into (1), ^+^=3600. 
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6. Clearing of fraction 25y*=32400. 

7. Evolving, 5y=180. 

8. Dividing, y=36. 

9. Substituting, ar=-£=48. 

10. Multiplying, 36x48=1728 sq. rds. 

11. Dividing, 17284-160=10A. 3R. 8P. 

Ex. (66.) Let x = the lady's age. 

1. Then, by conditions, -+ V*— 12=0. 

2. Multiplying, &c, x+2a/x=24. 

3. Comp. the square, x+ 2, v /z4- 1 = 24 + 1 = 25 - 

4. Evolving, >v /x-}-l=5. 

5. Transposing, *J~z=zh — 1=4. 

6. Evolving, ar=16, lady's ago. 

Ex. (67.) Let x = the number. 

1. Then, by conditions, x+l : ar-f-7 : : ar-f-7 : £.-{-19. 

2. Multiplying extremes, &c, a^+20a:-f 19=^+14a:-f-49. 

3. Uniting terms, 6;r=30. 

4. Dividing, a:=5. 

Ex. (68.) Let x and y = the two numbers. 

1. Then, by first condition, 2-f-y=12. 

2. Transposing, a:=12— y. 
8. Second condition, 12 — y : y : : (12— y)— y : 40. 

4. Multiplying extremes, — 12y-f 2y*=480— 40y. 

5. Dividing, y 2 — 6y=240— 20y. 

6. Transposing, ^-f-Hy— =240. 

7. Comp. the sq., y s +14y+49=240+49=289. 

8. Evolving, y+7=17. 

9. Transposing, y=17— 7=10. 
10. Subtracting, s=12— 10=2. 

Hence the two numbers are 2 and 10. 
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Ex. (69.) Let x = the larger number, and y = the less 

1. First condition, a;y=54. 

2. Second condition, x : y : : x-\-y : 10. 

3. Multiplying extremes, &c, 10z=xy+if. 

4. Dividing, • '— 55±£ 

5. Dividing (1) by y 9 

6. Puttings: into (4), 

7. Substituting 54 for zy, , h -. 

# 10 

8. Clearing of fractions, 540=54^+^*. 

9. Transposing, % y 3 + 54^=540= 6x90. 

10. Multiplying by y, ^+54^=54%. 

11. Transposing, ^*=— 54y 3 +540y. 

12. Adding 90^, ^+90^=90^— 54j^+540y. 

13. Collecting terms, ^+90^=36^+540^. 

14. Comp. the square, j/ l +90y a +2025 =36^+540^+2025 

15. Evolving, ^+45=6y+45. 

16. Cancelling, if=6y 

17. Dividing, y=6. 

54 

18. Substituting, ar=-^-=9. 

Hence the numbers are 9 and 6. 

Ex. (70.) Let x = the larger part, and 20— x = the less. 

1. Conditions, x 2 : (20— a;) 2 : : 9 : 4. 

* 2. Expanding, x* : 400— 403+s 2 : : 9 : 4. 

3. Multiplying extremes', Ac, 4a^=3600— 260x+9x*. 

4. Transposing, 5a^=360a:— 3600. 

5. Dividing, a^=72ar— 720. 

6. Transposing, x 2 — 72r=— 720. 

7. Comp. the square, 3 s — 72s+1236=— 720+1236=576. 

8. Evolving, x— 36=±24. 

9. Transposing, x=±2±+m=VL. 
10, Subtracting, 20—12=8. 

Hence the two parts are 12 and 8. 
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Ex. (71.) Let x ss the burger part, and 24 — x = the leas. 

1. Conditions, — ; : : : 9 : 1. 

24 — x x 

2. Multiplying extremes, &c, — = . 

JLfa. X X 

8. Clearing of fractions, a:*=5184— 432ar+9:i* 

4. Transposing, &c, 8a?— 432*=— 5184. 

5. Dividing, a?— 54ar= — 648. 

6. Comp. the square, a?— 54a:+729=— 648+729=81. 

7. Evolving, a:— 27=±9. 

8. Transposing, a?=zh9+27=18. 

9. Subtracting, 24—18=6. 
Hence the numbers are 18 and 6. 

Ex. (72.) Let x == the larger part, and 14— a: = the less. 

1. Conditions, x* : (14— xf : : d : 16. 

2. Expanding, X s : 196— 28a:+a? : : 9 : 16. 

3. Multiplying extremes, Ac., 16a?=1764— 252a: +9a? 

4. Dividing, a?+36a;=252. 

5. Comp. the square, a?+36a4-324=252+324=576. 

6. Evolving, a?+18=±24. 

7. Transposing, x=±24— 18=6. 

8. Subtracting, 14—6=8. 
Hence the parts are 6 and 8. 

Ex. (73.) Let x = the larger part, and 12—2 = the less. 

1. Conditions, a?+I2=? : a?— 12=? : : 5 : 3. 

2. Expanding, 

a?+144— 24a+a? : a*— (144+24a:+ar>) : : 5 : 3. 

3. Cancelling, 2a*+144-24a; : 24a:— 144 : : 5 : 3. 

4. Multiplying extremes, &c, 

6a?— 72a+432=120a:-720. 

5. Reducing terms, a?— 32a:=— 192. 

6. Comp. the square, a?— 32a+256=— 192+256=64 

7. Evolving, a:_16 = ±8. 

8. Transposing, a:=db8+16=8. 

9. Dividing, 12—8=4. 
Hence the two parts are 4 and 8. 
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Ex. (74.) Let x and y represent the two numbers, 

1. First condition, xy—\2. 

2. Second condition, a^+y 8 : {x+yf : : 91 : 343. 

3. Expanding, a^-fy 3 : a?+3afy-)-3;ry 2 +^ : : 91 : 343. 

4. Dividing by 7, ar^-y 3 : x^+^y+^xy 2 ^ : : 13 : 49. 

5. Multiplying extremes, &c, 

49(a*+^)==13(a?+3a%+3a;^+9 8 ). 

6. Dividing by x+y, 49(3*— xy+tf)=13(x 2 +2xy-± tf). 
?. Multiplying, 49ar>— 49a^+49y 2 =13a?+26a^-f-13y 2 . 

8. Collecting terms, &c, 36a? — 75xy= — 36y*. 

9. Dividing by 36, a*-^=--tf. 

10. Completing the square, 

^ 25gy,625y» _ 625y» _49y a 

12 + 576 "~ r± 576 ~~576' 

11. Evolving, *-%£-& 

12. Transposing, -g+t=t=|' 

12 
a^= — . 

y 

14. Values of a: in (12) and (13), ^=— . 

15. Clearing of fractions, 4^= 36. 

16. Dividing, ^=9. 

17. Evolving, y=3. 

12 

18. Substituting for y, a?=— -=4. 

Hence the larger number is 4, and the smaller 3. 

Ex. (75.) Let x = the larger number, and y = the less. 

1. First condition, a^=120. 

2. Second condition, aT+8Xy+ 5 == 300 - 

3. Multiplying, a^+8y+5a:+40=300. 



12 
13. Dividing (1) by a:, x= — , 



4. Value of a; in (1), 



120 







35 


5 




y- 


,4 = 


"T 


5 , 


35 


40 




T*-r 


= 4 = 


=10. 
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5. Putting xy into (3), 

120+8y+5(— )+40=300. 

6. Clearing of fractions, 

120y+8^+600+40y=300y. 

35t/ 

7. Collecting terms, y 2 — ^=—75. 

„ , . ^ , %, 1225 „_ , 1225 25 

8. Completing the sq., 3^-^+— =-75+-^==^. 

9. Evolving, 

10. Transposing, 

11. Dividing, 120^.10=12. 
Hence the larger is 12, and the less 10. 

Ex. (76.) Let x = A's stock, then 2+60 = B's stock, and 
z— 68 = C's stock. 

1. By conditions, 2*+60 : 2x— 8 : : 5 : 4. 

2. Multiplying extremes, &c, &e+240=10a:— 40. 

3. Collecting terms, z=140, A's stock. 

4. Adding, 140+60=200, B's " 

5. Subtracting, 140—68=72, C's " 

Ex. (77.) Let x and y represent the stock of each respectively. 

1. The first condition, ar+150 : y— 50 : : 3 : 2. 

2. Multiplying extremes, &c, 2z+300=3y— 150. 

3. Second condition, a;— 50 : y+100 : : 5 : 9. 

4. Multiplying extremes, &c, 9a:— 450=5y+500. 

5. Multiplying (2) by 9, 18x+2700=27y-1350. 

6. Multiplying (4) by 2, 18z-900=10y+1000. 

7. Subtracting (6) from (5), 3600= 17y— 2350. 

8. Transposing, 17y=5950. 

9. Dividing, ^=350, B's stock. 

10. Putting y into (4), 9*— 450=5x^50+ 500. 

11. Uniting terms, x=300, A's stock. 
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Ex. (78.) If the first of the two numbers be x, it is evident 

7x 

that the other will be — . And if the first of the second two 
o 

numbers be y, the corresponding number will be -~. 

o 

1. Therefore, by first condition, x-\-y : — -J— J- : : 9 : 13. 

O u 

2. Multiplying extremes, &c, 13a:-f-13y=-r — |-15y 

u 

3. Clearing of fractions, 65z-f-65y=63a:+75y. 

4. Uniting terms, 2x=10y. 

5. Dividing, x=by. 

6. By second condition, (-^--J— «f )"" (x-\-y)=l§. 

7. Substituting, 7 y+ ^-(5y+ y ) == 16. 

8. Multiplying by 3, . (21y-f 5y)— (15y+3y)=48. 

9. Collecting terms, 8y=48. 

10. Dividing, y=6. 

11. Putting y into (5), s=5x6=30. 

12. Substituting for x and y, 5 : 7 : : 30 : 42. 

13. By conditions, 3 : 6 : : 6 : 10. 
Hence the first two numbers are 30 and 42, and the last two 

numbers are 6 and 10. 

Ex. (79.) Let the proportion be x i y. 

1. Then the cost of x+y gallons =10a:+4y. 

2. And the selling price rsllar-f-lly. 

3. The gain will be =zz+7y. 

4. By conditions, 10x+4y : x+7y : : 100 : 43J. 

5. Multiplying extremes, &c, 43}(10s+4y)=100(:c+7y). 

6. Dividing by 6£, 7(10a?+4y)=16(a:+7y). 

7. Multiplying, 70a;+28y=16a;+112y. 

8. Dividing, 9x=14y. 

But if 9x=14y, it is evident that the ratio of a? to y will be as 
14 to 9. There must therefore be 14 bushels of wheat to every 
9 bushels of barley. 
23 
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Ex. (80.) Let the three numbers sought be represented by x 
y and z, respectively. 

Then, as x days : a days : : 1, the whole work : -, the part 
performed by A in a days. 

And as y : a : : 1 : -, the part performed by B in the same 
Jime. 

Again, as x : b : : 1 : -, part performed by A in b days. 

And as z : b : : 1 : -, part performed by C in b days. 
z 

Again, as y : c : : 1 : -, part performed by B in c days. 

c 
And as z : c : : 1 : -, part performed by C in c days. 

Therefore, we have, by the question, 

— I — =1, the whole work. 

x y 

— | — =1, the whole work. 
x l z 

— | — =1, the whole work. 

y z 

Let the first of these equations be divided by a, the second by 
b % and the third by c, and we have 

x y a 

y z c 
Add the above equations together, and divide their sum by 2, 

because each man's labor is reckoned twice, and we have — | — f- 

x y 

-=s — Hrr+rr-* From this, if each of the three last equations 
z 2a 2b ' 2c 

be successively subtracted, we have 
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1 11 1 — bc+ac+ab 

z~ 2aT i 2b + 2c~~ 2abc 

11 1 l_ bc—ac+ab 

y~~~2a 2&"*"2c~" 2abc ' 

11 1 \_ bc+ac-ab 

x~~<2a + 2b 2c"~ 2abc * 

2xibc 

That is, x=-z r = the time A would dig the cellar. 

bc+ac—ab 

2abc 

y= , , , =5 the time B would dig the cellar. 

y ab+bc—ac & 

2abc 

z=z^r- t r- = tne *i me would dig the cellar. 

ab-{-ac—bc • ° 

2a£c 

And -7-; r-r- = &e time A, B, C, would dig the cellar 

ab+ac+bc & 

Ex. (81.) 153-45=108; 108-5-2=54, A received. 54+ 
45=99, B received. 

Let x = A's stock ; then, 

1. Conditions, 153 : 54 : : 833 : x. 

2. Multiplying, &c, 153s=54x 833=44982. 

3. Reducing terma, #=$294, A's stock. 

4. Subtracting, 833— 294=$539, B's stock. 

Ex. (82.) Let x = the lady's age, and y = the gentleman's 

1. First condition, a:-4=2X-. 

2. Second condition, ar+4=y— 4. 

3. Clearing (1) of fractions, 2a;— 8=y-f-4. 

4. Subtracting (2) from (3), 2—12=8. 

5. Transposing, 2=20. 

6. Substituting, 20+4=y— 4. 

7. Transposing, Ac., y=28. 

Hence the lady's age was 20, and the gentleman's 28 years. 

Ex. (83.) We have in this question a right-angled trinrorle, 
where the base and the sum of the perpendicular and hypothenuse 
are given to find the perpendicular. That is, we have the sum 
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of two numbers and the difference of their squares given to find 
those numbers. 

Let x = the longest side. 

1. Then, by conditions, a/x*— (48— :r) 2 =24. 

2. Evolving, **— (2304— 96.r+^)=576. 

3. Subtracting, &c, 96a;— 2304=576. 

4. Reducing terms, z=30. 

5. Subtracting, 48— 30=18 feet 

Ex. (84. Let ACD represent a circle containing the whole 
farm, and FLD a circle contain- Kj? x 

ing one of the son's farms. As- • 
sume the diameter of the son's 
farm to be 10 rods; then the 
contents will be 10xl0X 
.785398=78.5398 square rods. 
One-fourth part of this will be 
the contents of the quadrant FL, 
KE. That is, it will contain 
78.5398-^4=19.634954 square 
rods. 

But the contents of the square BKEF will be 5x5=25 
square rods ; therefore the contents of the figure FBKL will be 
25—19.634954=5.365046 square rods. This figure, FBKL, 
will represent one-fourth part of the wife's farm. But, as her 
farm contained 160 square rods, this figure may be considered 
as containing one-fourth of her share, 160-J-4=40 square rods. 
And, as all similar figures are to each other as the squares of 
their homologous sides, therefore, as the contents of (he assumed 
figure FBKL is to the exact quantity which it should contain, so 
is the square of the semi-diameter of the assumed circle to the 
square of the semi-diameter of the required .circle. 

Therefore, as 5.365046 : 40 : : 5 2 : 186.39169 = the square 
of FE or DE, and a/1»6.39169=13.652=F£ or BE. As 
BKEF is a square, and BE its diagonal, therefore BE will be 
equal to the square root of twice the square of FE. 
13.652x13.652x2=372.754208. 
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//S72.754208=19.306842=JEJB. 

19.306842+13.652=32.958=£D, 

the semi-diameter of the circle ACD, and 2x32.958=65.916=: 

its diameter.. Therefore, 65.916 x65.916x.7854= 3412 poles, 

ass 21 acres, 1 rood, 1£ poles, the contents of the whole farm. 

As the diameter of each of the son's farms is 2x13.652= 
27.304 rods, the contents of each will be 27.304 X 27.304 X-7 854 
=585£ square rods, = 3 acres, 2 roods, 25j- poles, or rods. 

The four sons will, therefore, have 4x585^=2342 square 
rods. We now subtract what the sons and wife received from 
the contents of the whole farm, and one-fourth the remainder is 
what belongs to each daughter. 3412— (2342+160)=910 ; 
910-^4=227^ poles, = 1 acre, 1 rood, 27£ poles. We there- 
fore find the farm contained 21 acres, 1 rood, 12 poles. 
Each son had 3 acres, 2 roods, 25£ poles. 
Each daughter had 1 acre, 1 rood, 27£ poles. 



Ex. (85.) Let ABC be an equilateral triangle, whose sides 



measure respectively 100 feet. 
Let the tower at A be 40 feet 
high, the one at B 45 feet, and 
the one at C 55 feet. 

Bisect AB in D, BC in E, 
and CM in H. Draw CD, BH, 
and AE. The point M will be 
the centre of the triangle, and 
the lines MA, MC and MB, will 
be equal to each other. The 
lines CD, BH and AE, will each / 




MD will be one-third of 



505=86.60254 feet. 
86.60254 = 28.86751 feet. 

As the tower A is 40 feet high, and the one at B 45 feet, we 
first ascertain the point F, which shall be equally distant from 
the top of the tower A and the top of the tower B. The tower 
B is 5 feet higher than A, and if half the height of A be added 
to half the height of B, the sum will be 42.5 feet. 

Therefore, 100 : 5 : : 42.5 : 2.125 = the distance from 
23* 
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D to F. Let F, then, be a point in the AB, which is 2.125 feet 
from D y and is at equal distances from the top of the towers A 
andB. 

AF will be 52.125 feet, and FB 47.875 feet. 

Draw FL parallel to DC; any point in the line FL will be 
equally distant from the top of the towers A and B. By a pro- 
cess similar to the above we find the distance EG to be 5 feet 
Thus, 100 : 10 : : 50 : 5 feet = EG. 

Draw GK parallel to EA ; and, as the point G is equally dis- 
tant from the top of the towers B and C, it is evident that, if any 
point be taken in the line GK, it will also be equally distant from 
the summit of said towers. Let this point be JV. We have before 
shown that any point in the line FL will be equally distant from 
the top of the towers A and B. Let this point be N. Therefore 
the point N is equally distant from the summit of the three towers 
at A, B and C. 

SPN is an equilateral triangle, and its perpendicular height 
RP, which is equal to GE 9 is 5 feet. The ratio of the side of an 
equilateral triangle to its perpendicular height is as 1 to .8660254. 
That is, ^^^25—8660254. 

Then, as .8660254 : 1 : : RP :,JNP = 

.8660254 : 1 : : 5 : 5.773502 = JNP. 

Again, as .8660254 : .5 : : 2.125 : 1.226869=Pr. 
IVP+Pr+rP=5.773502+1.226869+28.86751=35.86788 
=FN. 

As FNB is a right-angled triangle, NB will be equal to the 
square root of the sum of the squares of FN and FB. That is, 

iYB= A /(iV J P 2 +JF^)== /N /(35.867881 8 +47.875 2 )= 
V(3578.52044069). 

If to this we add the square t)f the height of the tower B, and 
extract the square root, we shall have the length of the ladder; 

3578.52044069-f(45 2 =2025)=5603.52044066; 

V(5603.52044066)=74.856 feet, the length of the ladder. 

5603.52044069- 1600=4003.52044069= V (4003.52044069) 

=63.2733 feet = the distance from the foot of the ladder to the 

base of the first tower. 5603.52044069—2025=3578.52044069. 
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A/(3578.52044069)=59.820+,distance from the base of the 
second tower; 5603.52044069— 55 2 =2578.52044069 ; 
V(2578.52044069)=50.779 feet from the base of the third tower. 
Thus, we find the distance from the foot of the ladder to the 
base of the first tower is 63.273+ feet ; second tower, 59.820+ 
feet; third tower, 50.779+ feet ; length of the ladder, 74.856+ 
feet. 

Ex. (86.) Let AB=c; AC=b; BC=a; x=AD. 

Tig. 3. 

B 



1. Therefore, 

2. Now, 

3. Also, 

4. Whence, 

5. Therefore, 

6. And 




DJ3=c— x. 

CD*=*AO i -AD i =b 2 —x*. 
CD 2 =CJ3 3 — J)5 2 =a 2 — (c-x) 3 . 
a 8 — c 2 +2c*-^=£ 3 — x 2 . 

2c 



C — 2= 



2c 



-=BD. 



Ex. (87.) From the given point 
P let lines be drawn to the three 
angles of the triangle ; and let CD 
be perpendicular to AB. Let PF 
=a; PG=b; PH=c ; and AD 
=x. Then will AC=AB=.2x ; 
and CD^A/AC'-AD^t/SP^ 
xa/W; and, consequently, the area a 1 
of the whole triangle ABC=CD 
XAD=x 2 a/S. But this triangle is composed of the three 
triangles APB, PBC, and APC ; whereof the respective areas 
are ax, bx, and ex. Therefore, we have x 2 /J r Sz=zax~\-bx-\-cx. 
Dividing both sides of the equation by x, we have xa/5z=(i-\- 
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fl+c ; therefore xz 



a+b+c 20+30+36 



=49.652+ feet 



-,/3~ — 1.7320508 
Bat jlB=2a:=199.304 feet. Therefore each side of Hie triangle 
will be 199.304+ feet. Ans. 



Ex. (88.) l»+2 8 +3 8 +4 8 +5 8 = 
225X16=$36000. 



n*(n+l)» 5»(5+l)» 



=225. 




Ex. (89.) Let AHC represent 
the loaf, and EKDL the loaf 
after the crust is removed. Let 
LB or HK=z, the thickness of 
the crust ; AC =12 inches, AB or 
HB=6,JSX=6— 2x. VmwBE; 
then BEL is a right-angled tri- 
angle, the right-angle being at L, the side BLe=.x y and BE= 
6— a:. Therefore EL, the semi-base=V-E# 2 — L&> or EL= 

V&=* 3 — x*=zfiS}M—Vlx, the semi-base of the loaf. 

And by the role for finding the segment of a sphere we have 

(6x6x3+6x6)6x.5236=452.3904, the contents of the 
large loaf. By dividing by 2, we have the contents of the smaller 
loaf=226.1952 cubic inches. 

The following will therefore be the equation for the smaller 
loaf: 

((36— 12x)3+(6-2a;) 2 )X(6— 2a:). 5236=226.1952. 

We divide this equation by .5236, and obtain 

((36— 12s)3)+(6— 2s) 2 )x(6-2s)=432. 

By dividing by 2 we have 

((36— 12s)3+(6— 2z)*)X(3-a;)=216. 

By reduction, z 8 — 18s*+ 81a;— 54=0. 

We first suppose ar=.7 or .8, and substituting these supposed 
values of a:, we-have (.7) 8 — 18(.7 2 )+81(.7)— 54=0/ 

Evolving, .343— 8.82+56.7— 54=— 5.777, first error too 
small. 

second value of a?, (.8)— 18(.8)*+81(.8)— 54=0. 

Evolving, .512— 11.52+64.8— 54=.208, second error too 
small. 
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Then 5.5 : .1 : : .2 : ,003, correction to be added to .8 ; thus, 
.8-(-.003=.803. This value of x we find too small, and we sup- 
pose x = .803 or .804. 

Then by the supposition, (.804) 3 — 18(.804) 2 +81(.804)— 54=0. 

Evolving, .519718464— 11.635488+65.124-54= +.00823, 
second error too large. 

Therefore, .054 : .001 : : .004 : .00007407, correction to be 
subtracted from .804; .804— .00007407 =.8039, near the value 
of £. This value of a; we find too large. 

Again, suppose x = .80387, or .80386. 

By supposition, (.80387) 8 — 18 (.80387) a +81(.80387)— 54=0. 

Expanding, .519466402520603-11.6317255842+65.11347 
— 54=+.00121, too large. 

2nd supposition, (.80386)— 18(.80386) 2 +81(.80386)— 54=0. 

Expanding, .519447016552456—11.6314361928+65.11266 
—54= +.00067, too large. 

Therefore, .00054 : .00001 : : .00067 : .00001 to be subtracted 
from .80386; .80386— .00001=.80385=z, very near. 

Note.— This answer is true to less than one hundred-thou- 
sandth part of an inch. 

Ex. (90.) Let^C=100;Bi>=80.27+,or^/^i3i|; EF= 
32, and x=BA, to find AB, BC, and DC. 

By similarity of triangles, and the rules of proportion, we find, 

fig. 4. 
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1024 



Therefore, x— 32 : 82 : : 32 



*-32 



=dh; 



C^= 10000 ; a 5 =32*=1024, therefore mn=l02A. 



A i 1024 , 1024 

And «i=s , and n ~ 

n 77i 



1^=64441; therefore, Cil J -.l>^=10000-6444t=3555t 
And SEFm^SSq^i'-f 3555f 

< 32+i5HlY=(32+») > +3555|. 



(• 



Expanding, 1024- 



65536 , 1048576 



65536 . 



=1024+64»+n 8 +3555f. 



1048576 



=64rc+n»+3555£. 



n n* 

65536«+1048576=64ir l +n 4 +3555^. 

nM-64*?+3555$**— 65536»=1048576. 
This equation is reduced by cubic and higher equation. 
Let n = 21 and 22. 

-1376256 = 65536ti = 

1568000 = 3555$n' = 

592704 = 64h* = 

194481 == **« 



n* = 



-1441792 
1720888J 
681472 
234256 



978929 
1048576 
—69647 



1194824| 
-1048576 
146248| 



146248|+69647 = 215895f 
215895J- : 1 : : 69647 : .3+. 
«=21+.3=21i=Djg r ; 1024-*.2l£=48=jiG. 
32-J-2l£= s 53£=CD; 32+48=80=^15. 
10000—6400=3600; //3B0C==60 BC. 
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Ex. (91.). Let BCE represent the conical glass, and NAD a 
ball put into it. Kg. 5. # 

Let BC=b inches, BR=2±, RE=6, 
and AF the semi-diameter of the ball = 
2 inches. 

Then5x5x2X.785398=39.2699= 

the cubic inches-in the glass ; 39.2699 
•^5=7.85398= the quantity of water 
in the glass. 

Let x = the axis of the ball that will 
be immersed in the water. 

And (3xl_2£x?).5236=6.2832* s — L0472a^ 
of that part of the* ball, GK, HP, that will be immersed in the 
water. 

Then, by similarity of triangles, &c, we find, 

1. BR :RE:: AF : AE=2± : 6 : : 2 : 4$=AE. 

2. RW+BIP=EW; 6.25+36=42.25; ,/2225=6.5 
=BE. 

3. BR: BE: : AF: FE ; 2± : 6.5 : : 2 : 5.2=FJB. 

4. FE—FP=PE; 5.2— 2=3.2=PJE. 
Therefore, JCE=P£+PjK=3.2+a;. 

Then, as similar cones are to each other as Hie cubes of their 
altitude, we say, 

' 5. As 6 3 : 39.2699 : : 3.2+/: 7.85398+6.2832** 
—1.0472s 8 . 

Suppose #=.54 ; then, 

6. 6 s : 39.2699 % : : TS+x==^ll s : 7.85398 +6.2832 X-54 2 
-l.0472x.54 8 . 

7. Or, 216. : 39.2699 : : 52.313624 : 7.85398+1.93218112 
-.16489. 

8. Collecting terms, 216 : 39.2699 : : 52.313624 : 9.52127. 
9; But 216 : 39.2699 : : 52.313624 : 9.51088. 

10. The result in (8.) should have been the same as in (9.). 

11. Therefore, 9.52127— 9.51088=.01039 the first error too 
small. 

Again, suppose £=.55. 
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12. Then 6 8 : 89.2699 : : (3.2+.55)* : 9.585063. 

13. Or, 216 : 39.2699 : : 52.734375 : 9.585063. 

And, patting the last supposed value of x into (6), we have, 

14. 216 : 39.2699 : : 52.734375 : 7.85398+6.2832(.55) 2 
— 1.0472(.55) 8 . 

15. Or, 216 : 39.2699 : : 52.734375 : 7.85398+1.900668 
—.1762279. 

16. Therefore, 216 : 39.2699 : : 52.734375 : 9.57842. 

But, by the supposition, this last number should have been the 
same as in (12). 

17. Therefore, 9.58506-9.57842=.00664+. 

We, therefore, find the last error to be .00664 too large. 
First error, —.01039 

Second error, +.00664 

18. Sum of the errors, =.01703 : .01 : : .01039 : .006. 

19. .54+.006=.546, Answer. 

That is, the axis of the ball will be immersed Jfah.ot an inch 
in the water. 

Ex. (92.) To obtain the correct answer to this question, we 
place 144 balls on the bottom of the box, and on these we place 
121 balls, and then 144, and so on ; the layers of balls containing, 
alternately, 144 and 121. And when we have filled the box up 
to the 11th inch, we find we have 

8 layers of balls, containing each 144=1152 balls, 
and 7 layers, each containing 121=847 balls. 

We find the number of layers in the eleven inches by dividing 
11 by the square root of .50=.707+ ; thus, # .ll-S-.707=15. 

We now wish to find the number of balls that can be placed 
above the 11th inch. On the first 8 inches we can place 5 rows 
of 12 each = 60, and 4 rows of 11 each = 44. And on the last 
4 inches we have sufficient space for 4 rows, each containing 12 
balls = 48. 

Hence, the box will contain 1152+847+60+44+48=2151 
balls. 



ll^BjW^^^ 



GEEENLEAF'S 
MATHEMATICAL SERIES, 

ADAPTED TO ALL CLASSES OF LEARNERS, 

Br BENJAMIN 6REENLEAF, A. M., 

LATE PRINCIPAL OP BBASPORD (MASS.) TEACHERS* BEXIHABY. 

NEW AND CAREFULLY REVISED EDITIONS. 



" Standard and imperishable works of their kind ; the richest and most comprehensive, 
as a series, that have appeared in the current nineteenth century" — Prof. Perry, 
formerly of Dartmouth College. 



For District Schools* 
GREENLEAFS NEW PRIMARY ARITHMETIC. 
GREENLEAFS INTELLECTUAL ARITHMETIC. 
GBEENLEAFS COMMON SCHOOL ARITHMETIC. 



For High Schools and Academies* 
GREENLEAFS NATIONAL ARITHMETIC. 
GREENLEAF'S TREATISE ON ALGEBRA. 
GREENLEAFS ELEMENTS OF GEOMETRY. 



This series, in its revised and improved form, surpasses all others, — 

1. In the lucid, progressive, and strictly philosophical arrangement of the 
several parts and subjects. 

2. In the clearness and conciseness of the definitions and rules, and in 
the completeness of the illustrations. 

3. In the variety and practical character of the problems ; which, from 
their nature, tend to interest the pupil, exercise his ingenuity, and secure use- 
ful mental discipline. 

4. In being a consecutive series, graded to the wants of Primary, Inter- 
mediate, Grammar and High Schools, Academies, Normal Schools, and 
Commercial Colleges ; it having been found that less than four books on 
Arithmetic cannot be successfully used for four grades of schools ; and that 
the Algebra and Geometry, in a mathematical course, should be by the author 
of the arithmetics, in order to follQw most advantageously as a part of the 
same system. 

6. In the neat and durable mechanical execution of the several books, — 
an important consideration, too often disregarded % — and in the cheap prices 
1 at which they are sold. 
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GREENLEAF'S MATHEMATICAL BERTJES. 



THE NEW PRIMARY ARITHMETIC ifl an attractive and interesting book 
of easy lessons for young beginners, and should be used in all Primary Schools. 

The INTELLECTUAL ARITHMETIC is a new work, fully adapted to the 
present improved methods of instruction, avoiding the abrupt transitions and 
other defects of some books, and carrying the principles of analysis further 
than any other work of the kind. 

The COMMON SCHOOL ARITHMETIC is a complete system of Written 
Arithmetic for Common School*, being sufficient, in itself, to prepare the 
learner for all ordinary business. It contains all the necessary rules relating 
to United State* Money , and all the important cases in Fractions, Percent- 
age, Exchange, Custom House Business, &c., which are not always found in 
more expensive, but less practical and common-sense books. 

The NATIONAL ARITHMETIC is a thorough theoretical and practical 
treatise, containing a greater amount and variety of matter, strictly connected 
with the science, than can be found in any other treatise. As suited to the 
wants of the High Schools, Academies, Normal Schools, and Commercial Col- 
leges, it has no equal, it is believed, in any language. 

The ALGEBRA furnishes what has been hitherto much desired, a thorough 
practical and theoretical text-book, suited to the wants of elementary schools, 
as well as academies, in a single volume of a portable form. Very compre- 
hensive in its plan and details, and progressive in its gradation of problems, 
it occupies the ground commonly given very inconveniently to two books. 

The GEOMETRY is simple and elegant in its arrangements, with methods 
of demonstration adapted to the latest and most improved modes of instruc- 
tion. The particular attention given to the demonstration of the converse of 
propositions, the variety of the miscellaneous exercises, and the applications 
of Geometry to Mensuration, showing the practical value of the science, are 
among the important peculiarities of this work. 



GREENLEAF'S MATHEMATICAL WORKS are no untried books, or 
of doubtful reputation. No other works of the kind have, in the same time, 
secured bo general an introduction into the best schools in all parts of the 
United States, or have been as highly recommended by eminent teachers and 
mathematicians. 

The Vermont Board of Education, in December, 1858, adopted this 
ENTiBE Arithmetical Series for the District Schools of that State ; and this 
selection, by law, has " become authoritative and binding upon the Board of 
Education, Superintendents and Teachers, until January 1, 1864 ;" or for 

FIVE TEARS. 

The New Hampshire Board of Education, in May, 1858, adopted Green- 
leaf's Arithmetics for the Public Schools of that State. 

The New York City Board of Education has recently adopted the Arith- 
metical Series and the Geometry for the Public Schools of that city. 

The Intellectual Arithmetic, within a year, has been adopted for Normal 
Schools in several states, and for the Public Schools of upwards of three 
hundred and twenty cities and towns. 

The Common School Arithmetic is used in upwards of two hundred and 

seventy cities and towns in Massachusetts, in nearly every city and town in 

Maine, Connecticut and Rhode Island, and very extensively in every state 

« • in the Union. 
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The National Arithmetic and Algebra are used as text-books in the* four 
Massachusetts State Normal Schools, Connecticut State Normal School, 
and New Jersey State Normal School. 

The National Arithmetic is also used in the New York City Normal 
School, Boston Mercantile Academy, Dolbear's New Yore Commercial 
Academy, and other like institutions, and in upwards of six hundred High 
Schools, Academies, and Commercial Colleges, in all parts of the United 
States. 

The Arithmetics are used in the Public Schools under the supervision of 
the Friends in Philadelphia ; and are also used in the schools generally in 
most of the cities and larger boroughs of Pennsylvania, and have been 
approved for the Piiblic Schools of several Counties in that State, and in the 
States of New York, New Jersey, Ohio, Maryland, Delaware, Wisconsin, 
Georgia, Illinois, Missouri, California, &c. 



The following distinguished educators, with many others, have recommended, 
and most of them now use, as text-books, one or more books in the series : 

Marshall Conant, Principal of State Normal School, Bridgewater, Mass. 

Geo. N. Bigelow, Principal of State Normal School, Framingham, Mass. 

William Russell, New England Normal Institute, Lancaster, Mass. 

W. H. Seavey, Principal of City Normal School, Boston. 

Joseph Perry, formerly Professor in Dartmouth College, Hanover, N. H. 

P. R. Love joy, Acting President of Newton University, Baltimore. 

J. O'Neill, Principal of Prep. Dep. of St. Louis University, St Louis. 

D. W. Hoyt, Professor of Mathematics in Polytechnic College, Philadelphia. 

Stiles French, Teacher of Classical and Scientific School, New Haven, Ct 

Bev. M. Raymond, D. D., Prin. of Wesley an Academy, Wilbraham, Mass. 

L. B. Hanapord, one of the Principals of the Mercantile Academy, Boston. 

Thomas Sherwin, Principal of English High School, Boston. 

S. Allen, Principal of Friends* Corporation School, Philadelphia. 

A. M. Gay, Principal of Publio High School, Charlestown, Mass. 

Z. Groves, Principal of Dearborn Seminary, Chicago. 

J. W. P. Jenks, Principal of Pierce Academy, Middleboro',- Mass. 

Moses Woolson, Principal of Girls' High School, Portland. 

W. H. Russell, Principal of Collegiate Institute, New Haven, Ct 

S. Dixon, Prof of Math. N. H. Conf. Sem. and Fern. Coll, Northfield, N. H. 

Joseph Cartland, Principal of Friends' Boarding School, Providence, R. L 

W. H. Wells, late Principal of State Normal School, Westfield, Mass., and 
now Superintendent of Schools, Chicago, 111. 

Alpheus Crosby, Principal of State Normal School, Salem, Mass., late Pro* 
feasor in Dartmouth College. 

David Patterson, M. D., Classical Teacher of City Normal School, and 
Principal of Public School No. 8, New York City. 

D. N. Camp, formerly Professor of Mathematics in State Normal School, 
£ New Britain, Ct, and now State Superintendent of the schools of Connecticut £ 
f "HO 
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D.*B. Hagab, Principal of Eliot High School, West Roxbury, Mass., and 
late President of the Massachusetts State Teachers' Association. 

A. P. Stone, Principal of the High School, Plymouth, Mass., and President 
of Massachusetts State Teachers' Association. 

Ariel Parish, Principal of the High School, Springfield, Mass., and one of 
the Massachusetts Board of Education. 

David Worcister, for many years Principal of the High School for Boys, 
Bangor, Me., and late member of the Maine Board of Education. 

J. G. Hott, Professor of Mathematics, Phillips Academy, Exeter, N. H., 
and Chancellor-elect of Washington University, St. Louis. 

H. L. Bullen, Professor of Mathematics and Natural Philosophy in Iowa 
College. 

Calvin S. Pennell, late Professor in Antioch College, Ohio, and now Prin- 
cipal of the Public High School, St. Louis. 

J. D. Philbrick, late Principal of Quincy School, and now Superintendent 
of Schools, Boston. 

John Roberts, Professor of Mathematics in New York Conference Semi- 
nary, Charlotte ville, N. Y. 

Jona. Gauze, Principal of Greenwood Dell . Boarding School, Marshallton, 
Pennsylvania. 

R. B. Hubbard, Principal of Boarding School, and late member of Massachu- 
setts State Board of Education, Amherst, Mass. 

Merrick and Emory Lyon, Principals of University Grammar School, 
Providence. 

George W. Gardner, Principal, and Ephraih Knight, Professor of Mathe- 
matics, Literary and Scientific Institution, New London, N. H. 

John E. Lovell, late Principal of Lanoasterian School, New Haven, Ct. 

H. T. Wells, Head Master of English Department, Burlington College, N. J. 



Teachers experiencing the manifest disadvantages of using works by different 
authors, or hastily-prepared and defective books, should establish a uniform- 
ity on Greenleaf 's Revised Series, and thus have 

"THE BIGHT BOOKS IN THE BIGHT PLACE." 

A supply of the books will be furnished to Schools for & first introduction, in 
exchange for inferior works in use, on liberal terms. 

Teachers having the former edition of either Arithmetic in use, can exchange 
them for the " revised edition " at one half the retail prices on application 
to us, personally or by letter. 

%* All interested are respectfully invited to correspond freely with us. 



■M* 



ROBERT S. DAVIS & COMPANY, 

SCHOOL BOOK PUBLISHERS, 
118 WASHINGTON STBEET, BOSTON. 
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RECOMMENDATIONS 01* GREENLEAFS ALGEBRA; 

Phillips' Academy, Exeter, N. H., February 26, 1855. 
I have used, for several months, in the Mathematical Department of the Acade- 
my, Green loaf '8 Algebra. It has stood, remarkably well, the test of the Recitation 
Room, — a test much severer than a private examination. Its problems, especially 
those in Quadratic Equations, are very much superior to those of most text-books in 
Algebra, which have come under my notice. These and the Miscellaneous Ques- 
tions are well selected, and admirably suited to develop the ingenuity of the stu- 
dent, and familiarize him with the fundamental principles of the science. The dis- 
cussion of the subject of Logarithms is rendered more valuable by the introduction 
of Logarithmic Tables at the end of the volume. On the whole I take pleasure in 
commending the book to teachers in High Schools and Academies. 

J. G. HOYT, Prof, of Mathematics. 



New England Normal Institute, Lancaster, Mass., June 13, 1855. 

Green leaf '8 Arithmetic and Algebra have been in use in the Mathematical 
Department of this Seminary, as the best text-books, in the judgment of our in- 
structors, for the purpose of training the minds of teachers to their official duties in 
those branches. Our instructors in Mathematics have also regarded them as, on 
the whole, the best fitted of any of our class-books, in their department, for the 
general purposes of instruction in schools in which Arithmetic and Algebra are 
taught. # 

In the temporary absenoe of Professor HERMANN KRUSI, of the Mathemat- 
ical Department. WILLIAM RUSSELL, Director. 



Newburtport, Mass., July, 10, 1853. 
After a careful examination of Greenleaf 's Algebra, we decided to introduce it 
into our school, and a trial of one term has fully confirmed the favorable impression 
we had received in regard to it. We are particularly pleased with the fitness of the 
examples to illustrate the principles, and fix them in the mind of the learner. We 
find some new matter, and such a combination and arrangement of the old, as will, 
in our opinion, render the work a very desirable text-book for the use of schools. 

W. H. WELLS, Principal of Putnam School. 

New Haven, January 2d, 1854. 
I have used Greenleaf 8 Practical Treatise on Algebra in my school the past eight 
months, and have found it very convenient and valuable both to the teacher and 
pupil. It unfolds the science concisely, though with clearness. The distinguish- 
ing characteristic of the work, however, is seen in the great variety of practical 
examples and problems under the rules. I would, with confidence, commend the 
book to the attention of teachers of elementary mathematics, as one of the best that 
have been published in this country. 

STILES FRENCH, Teacher of Mathematics. 

State Normal School, New Britain, Or., April 25, 1855. 
Having carefully examined Greenleaf a National Arithmetic and Algebra, and 
used them in classes, I am able to speak of them in terms of high commenda- 
tion. DAVID N. CAMP, Prof, of Mathematics 



Springfield, Mass., June 4, 1855. 
During the year past, GreenleaPs Algebra has been in use in this school, 
and, as a mathematical text-book, has been found very satisfactory. In copious- 
ness and variety of problems, I do not know its superior; and they are so ar- 
ranged that while the youngest pupil may comprehend and perform a large pro- 
portion, the most advanced will find those that will fully tax his mathematical 
powers. The subjects are dearly stated, and some of them are more completely 
demonstrated than in any other work I have used. I esteem the work very 
highly. A. PARISH, Principal of the High School. 
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Ltnh, Mass., March 13, 1855. 
Baring the past two yean I hare used Greenleaf 's Algebra in my school, and I 
take pleasure in expressing my approval of its prominent features. The subject of 
Radical Quantities in made clear to the pupil ; that of Quadratic Equations is skil- 
fully treated; and the questions for exercise throughout the book are generally 
selected with good taste and sound judgment The book is well adapted' to the 
wants of our High Schools and Academies. With no other work of the kind have 
my classes made so good improvement 

JACOB BACHELDER, Jr., Principal of Public High School. 

New London, September 29, 1856. 

I am much pleased with the recent edition of Greenleaf 's Algebra. Most trea- 
tises on Algebra are sufficiently theoretical, but fail to combine the practical with 
the theoretical. This work happily combines the two. The arrangement is good, 
the rules concise, yet comprehensive, and the examples are numerous and well cal- 
culated to draw out the inventive faculties, and to impress the principles of the 
science on the mind of the student 

I have used for some time the " National Arithmetic' 1 of Greenleaf *s series, and 
have recently introduced his Algebra, and I am fully persuaded that these two 
works are better calculated to make thorough mathematicians than any series of 
mathematical works with which I am acquainted. 

E. B. JENNINGS, Principal of the High School, New London, Ct. 

— — — • f 

Worcester, Mass., Sept. 28, 1856. 

I have substituted Greenleaf s Algebra for another work previously used in 
my school, and, after a trial of several months, am ready to oommend it as an 
admirable treatise. It is remarkably oonoise, luoid, and practical, and suffi- 
ciently comprehensive for classes in elementary mathematics. Without dis- 
paraging other works, I give this the preference over any which I have used in 
my school. N. T. BENT, Principal of Salisbury Mansion School. 



From Mr. Orcutt, now Principal of the Female Seminary, North Granville, N. Y. 

Thetpord Academy, November 20, 1854. 
I have used Greenleaf 'a series of Arithmetics in my school for some years past 
I regard this series as better adapted to the wants of our schools than any other 
which I have examined. 

Greenleaf 's Algebra (revised stereotyped edition) I have used for more than a 
year, and regard the work as eminently practical, and adapted, not only to the 
more advanced, but to classes beginning the study of Algebra. It is better adapted 
to students in different stages of advancement, than any other one or two books 
which I have ever used ; — combining, as it does, the excellence of the elementary 
and higher works of other authors. HIRAM ORCUTT, Principal. 



Having examined Greenleaf 'a Algebra, I am pleased to say, that I regard it as 
a valuable contribution to the resources of the student Its aim is to impart prac- 
tical as well as theoretical knowledge; thus it avoids much of the dryness common 
to many treatises. The systematic order, so natural and plain, in which the princi- 
ples of the science are presented, and the absence of prolix and unsuccessful at- 
tempts at elucidation, give to the work an importance that cannot be overrated. 
C. P. SAWYER, Principal of Strafford (iV. H.) Academy. 



From J. F. Kellogg, A. M., Professor of Mathematics in Providence Conference 

Seminary. 
East Greenwich, R. I., September 12, 1856. 
I have examined Mr. Greenleaf 's new work on Algebra, and am highly pleased 
with it It is sufficiently extensive for ordinary purposes, and is characterized by a 
happy combination of brevity and clearness, together with an excellent set of ex- 
amples, well calculated to call out the student's skill in Algebraic Analysis. 

J. F. KELLOGG. , , 

8***« — ~»«-i i 
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Dedham, Mass., Jan. 14, 1854. 
The introduction of Greenleaf s Algebra into my school has convinced me of 
its great excellence. It does not aim to remove all difficulties from the student's 
path, but rather puts into his hands the best implements and rules for his work, 
and then confidently brings him in contaot with all the obstacles with which he 
will be liable to meet in this branch of mathematics. I think it will be no easy 
matter to obstruct, with an algebraic difficulty, the path of one who has solved 
all the problems in this work. Truly, both the author and publishers of this 
book deserve the thanks of the friends of mathematical learning. 

0. SLAFTER, Principal of Public High School 

West Roxbuby, Mass., September 29, 1856. 
A careful examination of the revised edition of Greenleaf 's Algebra has pro- 
duced a very favorable impression on my mind, in regard to the merits of the work. 
Though not so extended and comprehensive as some more elaborate treatises on Al- 
gebra, it embraces as much matter as can well receive attention in the majority of 
our High Schools and Academies; and it seems to me remarkably well adapted to 
the purposes for which it was designed. The topics of which it treats are presented 
in a practical manner, and its examples are well suited to illustrate the principles 
they involve. Entertaining such confidence in this work as to lead me to adopt it 
as a text-book in my school, I cheerfully recommend it to the favorable notice of 
my fellow-teachers. D. B. HAGAR, Principal of Elliot High School. 



Copy of a letter to the Publishers, from Rev. EliAS Nason, formerly Principal of the 
High School, Newburyport, Mass. 

Natick, October 12, 1856. 

I have spent some time, of late, in going through, article by article, your last 
edition of Greenleaf 's Algebra ; and I find it to be what I expected, from my 
knowledge of the author's previous works, to find it : a masterly production, in 
which the elements of this beautiful science are ingeniously, clearly and naturally 
unfolded and explained ; in which the whole system, in all its parts and bearings 
and dependencies, is fitly joined together, and thus most orderly and harmoniously 
set before the learner's mind. The definitions are concise, exact and clear, the 
methods of solution easy and direct, and the examples and illustrations are, for the 
most part, original and to the point. 

I like the book in all its parts — its matter, methBd, style and typographic exe- 
cution; and I most heartily thank the author and publisher for making this valua- 
ble contribution to our school literature. Mr. Greenleaf is an exact and thorough 
mathematician, and hence whoever follows him will be sure to come out right in 
the end. It takes some thinking, I admit, to keep along with him, but then he 
leaves you at the last with power to go alone, and in the right direction also. 

For his mathematical labors, to use a phrase of Cicero, " he deserves well of his 
country." It was a great and noble undertaking to give the public an Arithmetic, 
which, after a fiery trial of many years, now fairly bears the title of the BEST; but 
it was a greater and nobler undertaking to produce an Algebra, which those who 
use it must pronounce superior to that book. ELIAS NASON. 



I have examined the new edition of Greenleaf 'a Algebra very carefully, and have 
tested it quite thoroughly in the school-room. It seems to me that the work has 
been vastly improved by the revision which it has undergone. The correction of 
the errors which marred the former edition, and the introduction of a large amount 
of valuable matter, have added much to its merit as a text-book. 

It now contains, in comparatively small compass, a variety of principles and 
processes, and a fuller and better collection of examples than I have seen in any 
similar work. Mr. Greenleaf has certainly succeeded in his aim to give the trea- 
tise " a practical character/' and I cannot doubt that it will fully sustain the high 
reputation as an author which he has already gained by his Arithmetics. 

W. J. ROLFE, Master of Dorchester (Ms.) High School. 
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BBOOXMEVBATXOM OF GBEEHLEAT8 GEOMETBY. 

This work has been prepared at the earnest solicitation of many eminent teach- 
ers, who, having used the author's Arithmetics and Algebra with satisfaction, have 
been desirous of seeing his series rendered more complete by the addition of a 
Treatise on Geometry. 

In common with most compilers of the present day, ho has followed, in the main, 
the simple and elegant order of arrangement adopted by Legendre ; but, in the 
methods of demonstration, no particular authority has been closely followed, the 
aim haying been to adapt the work fully to the latest and most improved modes 
of instruction. In this respect, it is believed, there will be found incorporated a 
considerable number of important improvements. 

More attention than is usual in elementary works of this kind has been given to 
the convene of propositions. In almost all cases where it was possible the con- 
verse of a proposition has been demonstrated. 

The demonstration of Proposition XX. of the first book is essentially the one 
given by M. da Gunha in the Principe* Mathfrnatiques, which has justly been pro- 
nounced by the highest mathematical authorities to be a very important improve- 
ment in elementary geometry. It has, however, never before been introduced 
into a text-book by an American author. 

The Applications of Geometry to Mensuration, given in the eleventh and twelfth 
books, are designed to show how the theoretical principles of the scienoe are con- 
nected with manifold practical results. 

The Miscellaneous Geometrical Exercises whioh follow are calculated to test 
the thoroughness of the scholar's geometrical knowledge, besides being especially 
adapted to develop skill and discrimination in the demonstration of theorems and 
the solution of problems unaided except by principles. 

Sufficient Applications of Algebra to Geometry are given to show the relation 
existing between these two branches of the mathematics. The problems intro- 
duced in connection therewith will be found to be not only of a highly interesting 
character, 'but well calculated to secure valuable mental discipline. — Preface, 



We subjoin the following testimonials, as expressive of the opinion entertained 
by practical teachers, who have given the work a critical examination. 

From A. M, GAT, A. M., Principal of the High School, Char lest own, Mass. 

a # Charli5Stoww, July 2, 1858. 
From an examination, and a practical test in some of my classes, of the ad- 
vanced sheets of Greenleaf *s Geometry, I have no hesitation in pronouncing it 
superior to any class-book of the kind with which I am acquainted. The basis of 
the work is Legendre's Elementary Geometry, which has been long and favorably 
known to teachers. Muoh valuable matter, however, has been added by the 
present editor, so that it cannot be regarded as a translation, or a mere compila- 
tion. The language in which the propositions are stated is remarkably clear and 
oonoise. The development of principles is sufficiently extended, and in all respects 
it seems a book well adapted to the purposes of instruction in Academies, High 
Schools, and other institutions of learning. A. M. GAY. 

From JoNATHAH MABSHALL, A. M., Principal of Northampton High School. 

Northampton, Mass., Aug. 4, 1858. 
From a careful examination of Greenleaf s Geometry I regard it as well adapted 
to the wants of schools and seminaries. It contains many valuable problems and 
propositions not found in other works. Aside from the subject-matter, the 
typography and meohanioal execution of the book bespeak an excellence not 
surpassed by any other book of the kind. I shall undoubtedly introduce the 1 
work into my school. JONATHAN MABSHALL. i 
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From D. B. HAGAB, A. M., President of the Massachusetts Teachers' Association, 

West Roxbury, Mass., July 3, 1858. 

Having carefully read the advanced sheets of Greenleaf 's Geometry, I am happy 
to ho able to assure you that the work appears to me to be one of great merit. 
Of course no person can expect to find much that is essentially new in a geomet- 
rical treatise published at this day. But Mr. Greenleaf 's, while it is based, like 
nearly all American Geometries, upon Legendre's original work, contains valuable 
propositions not usually found in similar publications, and also presents uncom- 
monly clear demonstrations of many of the standard propositions. The definitions 
contained in this work are generally concise, clear, and exact. The exercises in 
Mensuration, and in the Application of Algebra to Geometry, will be found un- 
usually interesting and useful. In a word, I have no doubt that Mr. Greenleaf *s 
Geometry will be found to compare favorably with the best Geometries yet pub- 
lished. D. B. HAGAR, 

Principal of Eliot High School. 



From A. P. Stone, A. M., Principal of the High School, Plymouth, Mass. 

Plymouth, July 20; 1858. 
I have examined, with considerable care, Greenleaf s Geometry, and am pre- 
pared to give it a decided preference to any other text-book in that branch with 
which I am acquainted. I was, some time since, furnished with advanced sheets, 
which I compared with other toxt-books in use in my classes. The arrangement 
is good, the definitions clear and concise, and tho language used in the demonstra- 
tion of the propositions is lucid in* a high degree. That portion of the book 
devoted to Mensuration, and to Miscellaneous Geometrioal Exercises, is a highly 
valuable feature, and is well executed. It will furnish the teacher with the 
means of a thorough practical review of the whole subject. As regards the 
mechanical part of the book, the typography, diagrams, paper and binding, will 
be found superior to other similar works. I shall introduce this Geometry into 
my sohool next term. A. P. STONE. 



New Salem (Mass.) Academy, Aug. 12, 1858. 

I have examined, with much pleasure, " Greenleaf *s Elements of Geometry," 
and think it, in most respects, superior to any text-book of the kind now in use. 
The author seems to have attained the great object in all mathematical treatises, 
and especially in a Geometry, — clearness of demonstration united with con- 
ciseness of expression. He has closely followed the principle laid down in his 
Arithmetics and Algebra, — not to explain too much, nor too little J and thus has 
made Geometry the study that it ought to be, — interesting as well as useful. 

The Problems in Books XI. — XIV. are well selected, and cannot fail to put the 
theoretical knowledge of the student to a practical test. 

J. A. SHAW, Principal. 



From Moses Woolson, A. M., Principal of Girls* High School, Portland, Me. 

Portland, July 31, 1858. 
Upon a cursory examination of Greenleaf 'a Geometry, I find, although Legen- " 
dre's admirable text-book has been taken, in a measure, as a basis, it evidently 
excels that work, in many points, in clearness and precision. Both in the matter 
of demonstration, and in the arrangement, important improvements are noticeable. 
Much extraneous material, too often found in editions of Legendre, is judiciously 
left out in this new book. I am much pleased with the work, and would therefore 
cheerfully commend it to the favorable consideration of teachers. 

MOSES WOOLSON. 
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Uxbridge, Mass., Dec. 3, 1856. 

I have used Greenleaf' s Algebra two jean. I was fully persuaded by previous 
careful examination that it was superior to any other I had used or examined. 

Tho principles are clearly demonstrated, happily arranged, and applied to prac- 
tical questions in the masterly manner peculiar to the author of Greenleaf 's 
Scries. My beginners have advanced in it more successfully than in any other 
text-book, and it has taxed to the highest degree the advanced and best scholars. 

Its merits have exceeded my expectations, and I know of no work on Algebra 
that can supply its place in our High School. HENRY R. PIERCE, 

Principal of the High School, Uxbridge, Mass. 

From the Principal of Massachusetts State Normal School, Bridgewater, Mass. 
State Normal School, Bridgewater, Jan. 8, 1858. 
We oontinue, in this institution, to make daily use of Greenleaf 's National 
Arithmetic, regarding it, on the whole, a sterling work. Having recently exam- 
ined the revised edition of the same book, I consider it, in many respects, an im- 
provement on the former edition, and a work destined to be extensively used. 

MARSHALL OONANT. 



From A. Parish, A. M., Principal of the High School, Springfield, Mass., and one 
of the Massachusetts Board of Education. 

Springfield, October 14, 1857. 
I think, from the trial wo have given Greenleaf 's New National Arithmetic, it 
works admirably. I do not think any Arithmetic with which I am acquainted 
will make so strong arithmeticians as that work. ARTEL PARISH. 

From the Principal of the Boston City Normal School. 

Girls 1 High and Normal School, Boston, June 3, 1858. 
I am very much pleased with the new edition of the National Arithmetic, which 
has been used in this school since last September. I consider it a great improve- 
ment even on the previous edition of the same work, and this had proved a highly 
acceptable text-book in the schools till the introduction of the present edition. 

W. H. SEAVEY. 



From the President of the Massachusetts State Teachers' Association. 
Eliot High School, West Roxburt, Oct. 2, 1857. 

The critical examination which I have given to the revised edition of Green- 
leafs "National Arithmetic" has satisfied me that it is a very great improvement 
upon former editions of that work. Rewritten throughout, evidently with muoh 
oare, it embraces all the valuable features of its predecessor, omitting whatever 
experience had shown to be of little importance, while, at the same time, it pre- 
sents a large amount of new and useful matter. Improvement is manifested chiefly 
in a fuller discussion of the several subjects, in more concise and accurate rules, 
and in more rigid analyses of numerous problems. The important additions and 
improvements which the author, in his preface, claims to have made, will, upon 
examination, be manifest to every one. Both author and publishers may, I am 
sure, congratulate themselves upon having prepared a work which cannot fail to 
command the public favor. D. B. HAGAR, Principal. 



Warren (R. I.) Ladies' Seminary, Aug. 11, 1857. 
Greenleaf 's Series of Arithmetics have been constantly used in this Seminary 
the past ten years, and now, after careful comparison, we Bee no reason to displace 
them for any other work on practical Arithmetic. 

Greenleaf's Algebra, also, has been recently adopted in our classes, as combining 
advantages superior to those of any other treatise we have used. Most cordially 
do we recommend the above-named works for their accuracy of statement and 
, variety of illustrations of mathematical principles. 

A. M. GAMMELL, Principal. £ 
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From the New Hampshire Board of Education. 

Hanover, N. II., May 31, 1858. 
I would hereby certify that the Board of Education for the State of New 
Hampshire, at their late meeting in April, voted to recommend Greenleaf's Series 
of Arithmetics, in connection with Adams' and Burnham's, for uso in the common 
schools of the State. J W. PATTERSON, 

Secretary of the Board of Education. 

I hare regarded Greenleaf s Arithmetics as among the best in use. The recent 
additions which he has made render them additionally valuable. I cheerfully 
concur with Br. Patterson as to their superior excellence. W. J. O'DONNELL. 



Pomfret, Vt., Aug. 18, 1856. 
Having thoroughly examined Greenleafs Arithmetics, and having used them 
much for the last six years as school text-books, and, for a part of the time, in 
connection with other works, I am fully satisfied of their superior merits. The 
author has very happily introduced all the important principles of Arithmetic, 
and has illustrated those principles by clear and comprehensive rules, followed 
by copious sets of examples that are well calculated to test and develop the men- 
tal powers of the scholar. I shall continue to recommend them to teachers and 
scholars, in preference to any other works with which I am acquainted. 
His Common School Arithmetic is a model of excellence. 

HOSEA BOTEN, 
Town Superintendent of Schools, and Principal of Pomfret 
High School and Teachers 1 Institute. 



Barre (Vt.) Academy, July 5, 1857. 

I have used Greenleaf 's Common School Arithmetic for several years, and dur- 
ing the same time I have had many others placed in my hands for examination ; 
but, so far as I am able to judge, I have never seen an intermediate Arithmetic 
that is its equal ; and I would recommend its use in those schools in which intel- 
lectual development is the primary object. 

I would also say the same in regard to Greenleaf 's Algebra, which is still used 
in my school with satisfaction. J. S. SPAULBING, Principal. 

From A. H. Buck, A. M., Principal of Roxbury Latin School. 

.. Roxbury, Mass., Jan. 20, 1858. 

You ask my opinion of Greenleafs Arithmetics. In reply, I shall affirm their 
general superiority to any other series extant. I find the excellence of the " Na- 
tional Arithmetic" to be admitted by all conversant with books of this sort. 

This truly deserves the name of " Higher Arithmetic/' being a Thesaurus of 
the science of numbers, as well as a convenient and practical text-book. 

I am, however, more immediately acquainted with Greenleaf 's "Introduction 
to the National Arithmetic," having, till the beginning of the present school year, 
used this only in the Latin School. I can, with a confidence based on experience, 
assert the merits of this book, and on the following grounds : 

1. Its arrangement is sufficiently symmetrical, inductive, and logical. 

2. Its definitions, rules, explanations, and demonstrations, are clear, exact, and 
concise. 

3. Its examples are, in my opinion, better than those of any other work. They 
are copious, various, and practical. 

4. The Tables of Money, Weights, Measures, Ac, are very complete and accu- 
rate, and are accompanied by suitable notes and explanations. 

5. The frequent introduction of miscellaneous examples furnishes an excellent 
test of the scholar's proficiency and capacity to employ his own resources and 
acquisitions. 

6. The work is oomplete in itself, and yet serves well as a means of preparation 
for the use of the "National." A. H. BUCK. 

fi ll * 1 -■ ■ iH 



SC HOOL BOOK DEPOSITO RY. 1 ~ 

ROBERT S. DAYIS & CO., 

PUBLISHERS AND BOOKSELLERS, 

118 WASHINGTON ST., BOSTON, 

Hats for Sale, in addition to their own Publications, an assortment of 

APPROVED SCHOOL TEXT-BOOKS, 

Used in the Common Schools, Academies and Colleges, in the United 
States and the British Provinces, together with a great variety of Books 
in the different departments of Literature and Science. Also, the best 

SCHOOL STATIONERY, 
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WRITING PAPERS, RULED AND PLAIN; 
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Bf" Specimens of either of the Books described m this Catalogue will be 

sent, by mail or otherwise, postage paid, to Teachers and School Directors, 

for examination, on the Publishers' receiving the amount of the printed 

! prices, in postage stamps, with explicit directions for forwarding the Books. 
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J paper, neatly and durably bound, and are sold at low prices. 
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